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11231 Cornell Park Or, T EIZAEG 2255
Cincinnatl, GH 45342 TRCcompanies.com

June 24,2022

Michael Hopkins

Assistant Chief, Permitting

Ohio EPA, Division of Air Pollution Control
50 W. Town Street, Suite 700

Columbus, Ohio 43215

Eileen Moran, Administrator
Regional Air Pollution Control Agency
117 South Main Street

Dayton, Ohio 45402

Re: Dovetail Energy, LLC, Ohio EPA Facility ID 0829065027
Permit-to-Install and Operate Application for Digestate Storage Tank

Dear Mr. Hopkins and Ms. Moran:
Dovetail Energy, LLC respectfully submits this PTIO application in accordance with Paragraph 19 of the Consent
Order between the State of Ohio and Renergy, Inc. entered in the Greene County Court of Common Pleas on

April 25, 2022, Case No. 2022 cv 0201.

if you have any questions or need any additional information, please do not hesitate to contact me at
513-386-6288 or jslayback@trccompanies.com.

Sincerely,

TRC Environmental Corporation

Jeff Slayback, P.E.
Project Manager

cc: Alex Ringler, Renergy
Mike Oberfield, Renergy
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Division of Air Pollution Control Jul 5 2022, 05:58:06
Application for Permit-to-Install or Permit-to-Install and Operate

This section should be filled out for each permit to install (PTI) or Permit to install and Operate (PTIO) application. A PTlis
required for all air contaminant sources (emissions units) installed or modified after January 1, 1974 that are subject to OAC
Chapter 3745-77. A PTIO is required for all air contaminant sources (emissions units) that are not subject to OAC Chapter
3745-77 (Title V). See the application instructions for additional information.

For OEPA use only: Installation D Request Federally enforceable restrictions
D Modification D General Permit
D Renewal D Other

1. Please summarize the reason for this permit application. This text will be in the public notice that will appear in the newspaper

of the county where the facility is located.

Application for permit-to-install and operate (PTIO) is submitted in accordance
with Paragraph 19 of the the Consent Order between the State of Ohic and Renergy,
Inc. entered in the Greene County Court of Common Pleas on April 25, 2022, Case No.
2022 cv 0201. Attached to this PTIO application are the Best Available Technology
Evaluation required by Paragraph 20 of the Consent Order and the air toxics
modeling study regquired by Paragraph 21 of the Consent Order.

Is the purpose of this application to transition from OAC Chapter 3745-77 (Title V) to OAC Chapter 3745-31 (PTIO)?

No

Establish PER Due Date - Select an annual Permit Evaluation Report (PER) due date for this facility (does not apply to

facilities subject to Title V, OAC Chapter 3745-77). If the PER has previously been established and a change is now desired,

a PER Change Request form must be filed instead of selecting a date here.

Due Date:
Jan 1 - Dec 31, Due Feb 15

3. Federal Rules Applicability

New Source Performance Standards (NSPS)

New Source Performance Standards are listed under 40
CFR 60 - Standards of Performance for New Stationary
Sources.

National Emission Standards for Hazardous Air
Pollutants (NESHAP)

National Emissions Standards for Hazardous Air Pollutants
are listed under 40 CFR 61. (These include asbestos,
benzene, berylliium, mercury, and vinyl chloride).

Maximum Achievable Control Technology (MACT)
The Maximum Achievable Control Technology standards
are listed under 40 CFR 63 and OAC rule 3745-31-28.

Prevention of Significant Deterioration (PSD)
These rules are found under OAC rule 3745-31-10 through
OAC ruie 3745-31-20.

Greenhouse Gas Pollutant Prevention of Significant
Deterioration (PSD)

These rules are listed under 40 CFR Parts 51, 52.
Non-Attainment New Source Review

These rules are found under OAC rule 3745-31-21 through
OAC rule 3745-31-27.

112 (r) - Risk Management Plan

Dovetail Energy, LLC - 0829065027 Page 1

For Time Period:

January 1 through December 31

Not affected

Not affected

Not affected

Not affected

Not affected

Not affected

Not affected

PTI/PTIO Application - AO072006
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These rufes are found under 40 CFR 68.

Title IV (Acid Rain Requirements)
These rules are found under 40 CFR 72 and 40 CFR 73.

Not affected

Express PTUPTIO - Do you qualify for express PTl or PTIO processing?

No

Air Contaminant Sources in this Application - Identify the air contaminant source(s) for which you are applying below.

Attach additional pages if necessary. Section Il of this application and an EAC form should be completed for each air

contaminant source.

Emissions Unit ID

Company Equipment ID (company's name for
air contaminant source)

Equipment Description (List all equipment that
are a part of this air contaminant source)

TMP223646

Digestate Storage Tank

Form and extent of control to be
determined

The Emissions Unit ID would have been created when a previous air permit was issued. If no previous permits
have been issued for this air contaminant source, leave this field blank. If this air contaminant source was
previously identified in STARShip applications as a “Z” source (e.q., Z001), please provide that identification and

a new ID will be assigned when the PTI/PTIO is issued.

Trade Secret Information - Is any information included in this application being claimed as a trade secret per Ohio Revised
Code (ORC) 3704.087

No

Permit Application Contact - Person to contact for questions about this application:

Jeff Williamson

Operations Manager

Name Title
1156 Herr Rd Fairborn, OH 45324
Street Address City/Township, State Zip Code
4192535300 jwilliamson@renergy.com
Phone Fax E-mail
8. Application Attachments
Attachment | Attachment | Description | EAC Form Public Trade Secret | Trade Secret| Event Date
D Type Type Document Document | Justification
802893 6-24-2022 |Cover X
PTIO Letter
applicatio
n
submittal
letter
802731 TRC Permit X
emissions |applicatio
tech memo |(n
attachment
s and
supplement
s
802868 BAT Permit X
Evaluation |applicatio
report n
attachment
s and
supplement
s
802869 DVT Air Permit X
Toxics applicatio
Modeling n
Study attachment
s and
Dovetail Energy, LLC - 0829065027 Page 2 PTI/PTIO Application - A0072006
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supplement
s

802886 Applicatio |Permit X
n applicatio
narrative n
attachment
s and

supplement
s
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DOVETAIL ENERGY, LLC
FAIRBORN, OHIO

SUMMARY

Renergy, Inc., dba Dovetail Energy, LLC, submits this application for an Ohio EPA air permit-to-install and
operate (PTIO) for its existing digestate storage tank. The application will result in issuance of an air
permit for a previous de minimis air contaminant source.

Dovetail Energy, LLC (Dovetail) is located at 1156 Herr Road, Fairborn, Greene County, Ohio. The facility
operates as Ohio EPA Facility ID 0829065027.

Prior to this application, Dovetail had no basis or emission data to determine whether the digestate
storage tank was a de minimis air contaminant source. From its construction in 2013 by Quasar Energy
Group {Quasar) under a turn-key engineering, procurement, and construction {(EPC) contract until 2018,
the facility operated under an agricultural exemption from Ohio EPA’s air permitting regulations. During
their application review and site inspections that led to issuance of PTIO P0124072 for the anaerobic
digester and power-production internal combustion engine, Ohio EPA and RAPCA did not identify the
digestate storage tank as a source of greater than de minimis air emissions and did not request an
application.

This PTIO application is submitted in accordance with Paragraph 19 of the Consent Order between the
State of Ohio and Renergy, Inc. entered in the Greene County Court of Common Pleas on April 25, 2022,
Case No. 2022 cv 0201. Attached to this PTIO application are the Best Available Technology Evaluation
required by Paragraph 20 of the Consent Order and the air toxics modeling study required by Paragraph
21 of the Consent Order.

EMISSION ESTIMATES

Potential air emissions from the digestate storage tank were calculated based on the results of sampling
conducted on June 14, 2022. The sampling methods and procedures and emissions results are described
in a TRC technical memorandum entitled Flux Emissions for Renergy — Dovetail Energy Lagoon, Fairborn,
OH, included as an attachment to this PTIO application. Table 1 summarizes the results of the sampling
event.

Table 1. Digestate Storage Tank, Emission Test Results, June 14, 2022

Emission Test Results
Pollutant
lbs/hr lbs/day tons/year
Ammonia 0.003 0.08 0.015
Hydrogen sulfide 0.013 0.30 0.055
Methane 23.1 554 101
Nonmethane hydrocarbons 4.26 102 18.6

Notes:
1. H;Swas sampled as the representative sulfur-bearing compound
2. Annual methane emissions {101 tons) are equivalent to 2,525 tons CO2e based on methane’s global warming factor of 25

3.  Nonmethane hydrocarbons reported as propane

Ohio EPA PTIO Application No. A00872006 June 24, 2022
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BEST AVAILABLE TECHNOLOGY

Paragraph 20 of the Consent Order requires Dovetail to submit a complete Best Available Technology
Evaluation (BAT report) for the digestate storage tank to determine what measures are available to
reduce emissions as required by Ohio Revised Code Chapter 3704 and rules adopted thereunder.

The complete BAT report is included as an attachment to this PTIO application.

AIR TOXICS MODELING STUDY

Paragraph 21 of the Consent Order requires Dovetail to submit a modeling study that identifies the level
of emissions from the digestate storage tank needed to comply with the Ohio EPA Air Toxics Policy in
accordance with Ohio Revised Code 3704.03(F}){(4). The Ohio EPA Air Toxics Policy is implemented by
Ohio Administrative Code (OAC) chapter 3745-114 and Engineering Guides #69 and 70.

The full air toxics modeling study report is included as an attachment to this PTIO application. The
electronic modeling files will be submitted separately by electronic mail to Chris Beekman, Ohio EPA, air
modeling manager.

The digestate storage tank has the potential to emit two chemicals listed under OAC 3745-114-01 and
are thus regulated as air toxics contaminants — ammonia and hydrogen sulfide. By policy, Ohio EPA does
not require an analysis if potential emissions are less than 1 ton per year. Potential ammonia and
hydrogen sulfide are well below 1 ton per year. Methane is not regulated as an air toxic contaminant by
OAC chapter 3745-114.

To comply with the Ohio EPA Air Toxics Policy, the model-predicted worst-case 1-hour impact
concentration must be less than the chemical-specific maximum acceptable ground level concentration
(MAGLC) at the property line and beyond.

¢ For ammonia, the MAGLC is 417 pg/m?, 1-hr average. To achieve this ambient impact
concentration, ammonia emissions must be less than 1.18 Ibs/hr or 28.3 Ibs/day. Estimated
ammonia emissions are 0.08 lbs/day (0.003 Ibs/hr).

e For hydrogen sulfide, the MAGLC is 33.3 pg/m?, 1-hr average. To achieve this ambient impact
concentration, hydrogen sulfide emissions must be less than 0.095 Ibs/hr or 2.3 Ibs/day. Estimated
hydrogen sulfide emissions are 0.30 lbs/day (0.013 lbs/hr).

Ohio EPA PTIO Application No. A00872006 June 24, 2022
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Technical Memorandum

Date: june 23, 2022
Ton Chic EPA
From: Dan Grabowski

Project:  4B7700.0000

Subject:  Flux Emissions for Rensrgy - Dovetall Energy Lagoon, Fairborn, OH

TRC Environmenta! Corporation {TRC) performed 2 sampling test program on the lsgoon site at
the Dovatail Ensrgy Facility {Dovetaill in Fairborn, Ohio on June 14, 2022, The tests were
authorized by and performed for Renergy, the owner of the Dovetail Energy Facility.

The purpose of the sampling event was 1o determine the total hvdrocarbons {THC, methane
{CH.), hydrogen sulfide {H:5) a3 a representative sulfur-bearing compournd, and ammaonia {NHy}
emissions from the lagoon. Sampling took place over approximately 12-hours using a flux
chamber, an instrumental analyzer, and Drdger tubes. The sampling was performed to support
an air permit application {Le., 2 Parmit to Install and Operate an air emissions source) required
by the Ohio Environmental Protection Agency (EPA} Consent Order. Emission flux measurements
provide an estimate of the amount of target analvtes being emitted from a known surface arga
per unit time allowing the calowlation of analyte emissions from the entire lagoon per hour and
per day,

Process Description: Dovetail receives hog manure and food wastes and mixes them in
proportions that vary based on digester chemistry needs. The mixed slurry is then transferred to
an adjacent anaerobic digester for the production of blogas which is burned on site to generate
electricity. Digestats is discharged from the digester to a lagoon. The digestate is subsequently
rarmoved pevicdically for lard application to amend agricultural land, Over time, the dizcharge
volume from the digester Iz roughly egqual to the volume of sturry that s supplied to it

Dovetail collects process data including food waste dosing in gallons, hog waste dosing intons
{which is converted to gallons using & conversion factor of 7.8 pounds per gallon), and digestate
ramoved for land application in gallons. Dovetall Energy also collects a variety of analytive] data
to manage digester chemistry, Dovetall operated the lagoon under normal conditions during the
sampling program.

A one-day air sampling program was conducted at Dovetail Energy to gather data for the
calculations. Samples were collected on June 14, 2022, Samples were collected above the
lagoon surface and around the lagoon, Lagoon samples were collected in an arsa of the lagoon
with limited crusting for most of the day. Ambient air samples wers also taken for N and H:S
immaediately above the Iagoon surface and sround the perimeter of the lagoon.
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Technical Memorandum

Agitation of the pond was performed prior to the testing. Pond agitation is performed before
digestate is removed for land application and believed to represent the worst-case conditions
for lagoon emissions. Agitation breaks up the crust, which is known to reduce volatile emissions
from lagoons. Throughout the day the crust of the pond began to reform.

Sampling Approach & Execution: TRC’s approach to the sampling is outlined below:

TRC utilized a Scentroid SF450 Flux Chamber to determine levels of emissions from the pond.
The SF450 has a 100% solid stainless-steel construction to ensure zero cross contamination.
Flotation is achieved using 4 stainless steel floats eliminating the need for rubber tubes or foam.
Attachment A provides a photograph of the deployed flux chamber.

The flux chamber is set up to enclose a surface area of 240 square inches (0.155 square meters)
in accordance with the manufacturer’s recommendations. Zero air (sweep air) is introduced to
the chamber at a known flow rate (recommended 6 lpm) to mix with the emissions. Sample is
then drawn from the flux chamber at lower rate using a sampling device.

The sampling device was a J.U.M. Model 109A analyzer. This heated dual FID analyzer
continuously and simultaneously measures methane (CH,), total hydrocarbon {THC), and non-
methane hydrocarbon (NMHC) concentrations.

TRC utilized Drager pump system and tubes to analyze for NH; and H,S. For NH; analysis, tube
batch 8101711 PK 1921 with a detection limit of 0.25ppm were used. For H,S analysis, tube
batch 8101461 RA2961 with a detection limit of 0.20ppm were used.

The sampling program was initiated at approximately 7:20 AM. The test team was able to collect
Drager tube samples for NHs and H,S from a slipstream off the flux chamber, however, moisture
condensed in the tubes, raising concerns about interference. Subsequent Drager tube samples
for NH; and H,S were collected immediately above the lagoon surface and around the perimeter
of the lagoon.

At the same time, the test team began collecting samples from the slipstream off the flux
chamber for the instrumental analysis of CH4, THC, and NMHC. During the first several hours of
sampling the team worked with sample flow rates and instrument range settings to obtain data
that were within the calibration range. Material floating up from the lagoon also upset sampling
operations. It was approximately 2:00 pm before the measurement system stabilized yielding
concentrations the team believed was representative of source conditions.

Multiple Drager tube samples were collected throughout the day, around the perimeter of the
lagoon during the flux chamber testing. As noted, the first samples taken were using the Drager
pump and flux chamber. All other tube samples were grab samples of ambient air {either
immediately above the surface near the flux chamber or at locations on the downwind
perimeter of the lagoon} using only the Driger pump system. There were 13 sample tubes taken
for each pollutant throughout the day. Results of those samples are presented in Tables 3 & 4. A
picture of the spent Dréger tubes is provided in Attachment B.

The 109A analyzer was calibrated using methane calibration gases. The sweep air was attached
to the flux chamber and was set at the recommended 6 Ipm to start the sampling. The flux
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Technical Memorandum

chamber was set on the pond and time was allowed for the chamber stabilization and air
exchange residence time. The residence time is defined as the chamber volume divided by the
sweep air flow rate. It typically takes three to four residence times before steady-state
concentrations are reached inside the chamber and sampling can be initiated.

Testing was completed at 9:30 PM. Final calibrations were conducted at this time.

Example calculations are provided on page 6. This calculation is for the first H.S data point at
7:20 AM. The same calculation procedures were used for all analytes.

A picture of the flux chamber sampling apparatus is provided in Attachment A.
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Technical Memorandum

Summary Data

Table I, Lakulated CHs Emissions from the 230 Diemeter Dovelall Evsrgy Facility Lagon, Faltborn, OH

Diate Start Thwe | End Time thafter fonax} thsfer fawg) thefday {max} thsfday {avg)
814532 1414 1514 1657 6041 INF B0 15386
6714732 1544 1753 N 316 15050 %1.91
6714733 3843 2330 44,76 1875 107423 47507

Table ¥, Cakulated NAIHC ax CHs Emissions from the 220 Dinmeter Dowetail Energy Facllity Lagoon, Fairharn,

ot

Date Start Time | End Tiom thafhr frmax} tbafhr {avyg) tbafday {max} Hefdday laveg)
BI14722 1434 1514 3.55 3.33 85,15 3208
14422 1548 1752 213 Q.87 S31.08 2081
14422 1843 2330 Fan 2.8 E LA ¥ o584

o convert NIMBU ermissions as CHa 1o CaHe, maltiphy the presented results by the ratio of molesular weights {1
TaHa 1o 3 THg, 94798 or G817,
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Technical Memorandum

Table 3, Calculated HS Erdssions from the 220 Dlamater Dovetall Energy Facility Lagoon, Falrborn, OH
Date Start Endd Thme pom s fbr fmagd thsfhr favg) tos/day e fdday favg)
Tives {maxn}

5147823 g s £8.50 340313 £2.013 330 330
Bi1adaz 0835 s G50 o o - -
614722 1100 e .28 e o P -
6714722 F2083 e £3.28% e e - o
6714722 1238 - <0.30 e e - e
6f14/32 1448 e <0, 30 e - o e
614722 1800 QI O - e

B{14722 1704 e <3 23 —— e e e
6714732 IR0 - <3, 20 — - e o
6714732 pACEE - <320 — e e e
6714522 ik e o~ <3, 20 - e e e
614722 2300 e <3, 20% oo e o v
Bi1adaz 2304 s <, X3 o o - -

*Coltectad feam fux chamber slipstraar, sll others collecred from amblery alr

Betection Bmit for B85 i 0. 20ppm

Table 4, Caloulated NH; Emizsions from the 3307 Diarmeter Dowstall Energy Fazility Lagoon, Fairborn, OH
Date ??Bn End Time P thafhr Imaxd by favg} ¥bx{d§y thsfday favg)
Time {rrvax)
5{144232 Q7an” e 825 G003 5003 (.08 .08
/{14522 3935 e w3 25 o o oo o
/{14132 3306 e < 25 o e e e
#1422 12043 1.8
5514522 1230 <3, 35
8{18/22 1444 <035
814732 s - A T . e
BI85 32 e o - <325 3 - b e e e
6/14/22 pRES e <0.35 - — e e
6/14/22 LD <025
6/18/22 2 ~0. 35 -
§/14/22 12U 0 0 - i
5/14/22 220¢ 3,25 - -
*Collected from Hux chamber dipstream, all athers collected from ambient air

Berection Hmidt for By s 0. 380pm
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Technical Memorandum

Example Calculations

Conversion calculations

Convert ppmy to pg/m?3:

0.50 ppm H,5 x 34.1 g/mole 0.70 g _ 0 70@ _ 697ﬁ — 070 ug
24.45 liters /mole T liter T m3 m3 0 liter
Emissions Flow EF1:
¢, XQ
Emissions Flow EF, = lA
Where:
EF1 = emission rate of species ug/liter-min
Ci= measured concentration of species 1 {ppmy converted to ug/m3)
Q = sweep air flow rate m3*/minute
A = exposed surface area (m?)
ug meter3
o 57 mrerersteS X 0006 fmge ug
! 0.155 meter? 7 meter? — minute
b ug min hr 1 g 1 b b

—_— —_— 0 ] x 24 e X s o e = 3,56 %1075 e

day — m? meter? — minute x( hr )x dayx 1000000 ug 154 g x day — m?
Pond Area Calculation
Pond diameter is 220 feet, assume it is circular

inches cm 1 meter

Pond Diameter = 220 feet x 12

254 — X ——
foot X inchx 100 cm

Diameter

Pond Radius = = 33.53 meters

Pond Area = w x Radius? = w x 33.53% = 3532 m?
Emissions/day:

Pound day = 8.56 107>
ounds per day 3 day —

tb
————— x3532m?* = 3.02 x107"
m

day

= 67.06 meters
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Technical Memorandum

Attachment A: Sampling Apparatus

Sample collection was performed using a Scentroid SF450 Stainless Steel Flux Chamber. The flux
chamber was floated on the liquid area of the pond.
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Technical Memorandum

Attachment B: Sample Media

Sample collection for NH; and H,S was performed at the pond and around the perimeter of the
pond throughout the day and evening. Results for NHs were 1 ppm or less and 0.25 ppm or less
for H,S. Here is a picture of the tubes that were used for analysis.

e
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DOVETAIL ENERGY, LLC
AIR TOXICS MODELIING STUDY

This air toxics modeling study is submitted in accordance with Paragraph 21 of the Consent Order between
the State of Ohio and Renergy, Inc. entered in the Greene County Court of Common Pleas on April 25, 2022,
Case No. 2022 cv 0201.

BACKGROUND

Renergy Inc. operates an anaerobic digester at its Dovetail Energy, LLC facility east of the City of Fairborn
in Bath Township, Green County, Chio (see Figure 1). The facility is located at 1146 Herr Road. An
integral part of the operation is a 220-foot diameter in ground, open top storage tank or basin that
receives and holds digestate from the anaerobic digestion of manure and food waste materials. Digestate
is held in the storage tank until it is removed for land application.

The digestate storage tank is possibly a greater-than-de minimis source of ammeonia and hydrogen sulfide
emissions. Renergy is required by consent order to submit a permit-to-install and operate (PTIO)
application. Renergy is required by the same consent order to determine if the storage tank is a source
of other regulated pollutant such as VOC, hydrogen sulfide (H.S), and methane.

The Ohio EPA has requested that Renergy conduct an air quality modeling study of ammaonia emissions
from the digestate storage tank. Renergy is also presenting modeling results for hydrogen sulfide.
Renergy has previously submitted a modeling protocol to the Ohio EPA describing a proposed procedure
for evaluating the predicted impact of ammonia. This memorandum documents the modeling analysis
and results due to a hypothetical emission rate of 1 pound per hour of ammonia. Because of the linear
relationship between the modeled emission rate and model-predicted impact, results are also presented
for hydrogen sulfide based upon the ammonia results.

OHIO EPA HEALTH STANDARD FOR AMMONIA

Ammonia is an affected toxic air contaminant under OAC chapter 3745-114 and is hypothetically
assumed to have potential emissions greater than one ton (2,000 lbs) per vear (1 tpy). Therefore, an
approvable PTIO application for the digestate storage tank must include a demonstration of compliance
with Ohio EPA’s air toxics regulation as described in Ohio EPA engineering guides #69 and 70.

Ammonia has a defined Maximum Allowed Ground Level Concentration (MAGLC) of 417 micrograms per
cubic meter, 1-hour average (based upon a ACGIH TLV- TWA = 25 ppm or 17.5 mg/m? with a MAGLC for
continuous operation= 17,500 pg/m?® + 42). Compliance with this standard is demonstrated by use of an
air dispersion model using observed meteorological conditions representative of the location of the
facility.

MODELING PROCEDURES

For the air quality analysis, the following air quality modeling procedures are used and approved by the
Ohio EPA.

e Use of the latest version of the USEPA AERMOD dispersion model (V21112).

Ohio EPA PTIO Application No. A00872006 June 2022
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¢ Use of afive-year meteorological dataset (2017-2021) from the Dayton International Airport
as processed by the Ohio EPA using the latest version of AERMET. This airport is located
about 12 miles west of the plant site and the nearest source of verified surface and upper
air data.

e Use of all regulatory default model options.

e Receptors were placed on the facility boundary with a spacing of 50 meters out to a distance of
greater than 750 meters (50-meter spacing) from the facility boundaries (see Figure 2). Receptor
elevations were obtained using the USEPA’s AERMAP terrain processor with an applicable
National Elevation Dataset.

e The digestate storage tank was modeled as a circular area source with a release height of 5 feet
(1.5 meters) above ground level and a diameter of 220 feet {67 meters). See Figure 2 for the
location in relation to facility boundaries.

¢ For the initial analyses, a hypothetical unit-response emission rate of 1 pound per hour (24
Ibs/day) was used and divided equally over the open surface area of the tank (38,013 ft* or 3,532
m?). The unit-response emission rate was entered into the area source model as 3.57E-05
grams/square meter per second.

e The model was used to identify the maximum 1-hour average predicted impact based on the unit-
response emission rate. With this result further calculations can be made to identify the
maximum emission rate of ammonia from the basin that could be released while remaining in
compliance with the MAGLC.

MODEL RESULTS FOR AMMONIA

For a 1 Ib/hr emission rate (3.57E-05 g/m?-sec), the model predicted a maximum 1-hour impact of 350.9
ug/m?3 along the property line due south of the digestate storage tank. Predicted air quality modeling
results when using the AERMOD dispersion model are linearly correlated to the emission rate assumed.
Therefore, to stay below the ammonia MAGLC, emissions from the digestate storage tank would need to
be limited to the following hourly rate.

= 417 pg/m3 (MAGLC) = 350.9 pg/m? (maximum impact) x 1 Ib/hr (modeled rate) < 1.18 ib/hr
Renergy has retained TRC Environmental to conduct surface flux measurements of ammonia from the
digestate storage basin. This sampling effort has quantified an ammonia emission rate of 0.08 lb/day or

0.003 Ib/hr from the surface. The measured emission rate is nearly 400 times less than than the maximum
rate {1.18 Ib/hr) the model demonstrated would meet the MAGLC for ammonia.

MODEL RESULTS FOR HYDROGEN SULFIDE

Hydrogen sulfide has a defined MAGLC of 33.3 micrograms per cubic meter, 1-hour average (based upon a
ACGIH TLV- TWA of 1 ppm or 1.4 mg/m? with a MAGLC for continuous operation= 1,400 pg/m?® + 42).
Therefore, to stay below the hydrogen sulfide MAGLC, emissions from the digestate storage tank would
need to be limited to the following hourly rate.

= 33.3 pg/m?® (MAGLC) + 350.9 pug/m3 (maximum impact) x 1 Ib/hr {(modeled rate) < €.095 ih/hr

Ohio EPA PTIO Application No. A00872006 June 2022
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The TRC sampling effort quantified a hydrogen sulfide emission rate of 0.30 Ib/day or 0.013 Ib/hr from the
surface. This measured emission rate is approximately one order of magnitude less than the maximum rate
(0.095 Ib/hr) the model demonstrated would meet the MAGLC for hydrogen sulfide.

Figure 1. General Facility Location

Ohio EPA PTIO Application No. A00872006 June 2022
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Figure 2. Receptor Locations and Location of AD Digestate Storage Tank

Ohio EPA PTIO Application No. A00872006 June 2022
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FOWASTEWATEN YO CLEARTECHK

Best Available Technology Evaluation to Reduce Emissions
from the Digestate Storage Lagoon at the Dovetail Energy, LLC

facility located at

1156 Herr Road, Fairborn, Greene County, Ohio
Ohio EPA Facility 1D 0828065027

June 24, 2022

Azurs Associstes Internstiona e
Whaterdon, UK Canada
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1 Introduction

Azura Associates Infemational Inc. {Azura) was refained by Renergy ing. {Renergy) o prepare a
Best Available Technology evaluation FBAT Report”™) for the digestate storages Isgoon at
Renergy's Dovelall facility located at 1156 Herr Road, Fairborm, Greane County, Ohio (Ohio EPA
Facility 1D 0828085027}

This BAT report examines whatl measures are available to reduce the air emissions from the
lagoon. In preparing this evaluation report, Azura reviewsd the following documents to
determing the requirements for a BAT Report as required under Ohio regulation:

« Engineering Guide #4686, Ohio ERA, Office of Alr Poliution Control, Engineering Section
{December 1883}

« BAT Requirements for Permits issued on or After February 7, 2014 (February 2014} and

+  Engineering Guide #89; Determining When g Best Available Technology Cost-
Effectivensss Study is Needed {(January 2018

This BAT Report will consider procedures, operating praclices, process measures, as well as
both passive and aclive measures o minimize emissions from the lagoon. These possible
interventions include the physical modification and replacemant of the digesiate storage lagoon.

Technology and equipment vendors continue fo provide concephual level cost sstimates and this
report may be updated i new or different information becomes avaliable, Whers complete
desion or performance information has not been gvaiiable, we have endeavoured 1o make
reasonable assumptions and provide engineering estimates where possible and indicate where
we have done so.

2 Overview

Whuch of the food and organic waste generated in North America is directed o landfill, Thess
wastes breakdown over time in the landfill and release methane, & potent gresnhouses gas, I
the almosphere. Methane has 25x the global warming potential of carbon dioxide.

The bioenergy system at the Dovelail facility uzes a similar anasrobic digestion process, bulin g
controfled environment inside the digester tank, to convert food waste and organic waste into
methane-rich biogas. This biogas is typically used to produce renewable eleciricity. The
remaining digested shurry is called “digestate”. Digestale is used a5 a valuable soll amendment
and fertilizer that contains a3 mikiure of nitrogen, phosphorus, and other nutrients.

Anaerobic digestion is a common process that has been oocurring in nature for millennia. Using
anzerohic digestion 1o convert food and other organic wasles o renewable biosnergy has been
in practice for more than 100 vears. The fundamental science of anaerobic digestion s well
known and has been applied in engineering practice al sewage treatment plards for decades. In
a 2015 survey, the U.8, EPA reports that there are more than 5,000 sewage trealment plants in
the United States using anasrobic digestion. That same study reports that there are also more
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than 150 stand-glone food waste anasrobic digestion facilities that were confirmed to be
operational (EPA, 2018).

3 Process Information

As with other biological transformations like beer-making, backyard composting, and growing
crops on fanms, the Dovelsll bioenergy site seeks to optimize and intensify what is otherwise an
everyday natural process. The anaerobic digester s a facilly designed (0 accelerale anasrobic
hiodegradation and produce a methane-rich biogas stream.

3.1 Dovelall Bloenergy Facility Description
The Dovetall facility is co-located adjacent to the Pilstick family pork farm just sast of Fairborn,
OH, about 15 miles east of Davion, OH. This facility was constructed by Quasar Energy Group.

The basic design dstails of the site are as follows:

+« Feedsiock receiving;

« Biomass fank: above ground, eylindrical, mixed, blended feedsinck;

Dual-Purpose tank (digester): above ground, ovlindrical, mixed, heated;

+« Biogas storage: Yes, dual flexible cover membrane system on Dual Purpose tank; and
s [ligesiate storage lagoon: open-op ciroular concrete tank, partially below ground.

L

311 Procsss Description
Figure 1 shows a simplified schematic of the bioenergy production process af the Dovelall site.
The various solid and Bquid fesdstocks are off-loaded info recaiving tanks or the solids hopper
before being ground or macerated, and then ransferred (o the Biomass Tank.

tUS EPA, “Anaerobic Digestion Faciities Processing Food Wasle in the United States in 2015, EPA, p 2,
2018,
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Figure 1. Simplified schematic of the Dovetall wasle-lo-energy process.
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Mizers instalied in the digester keep the contents well mixed. These mixers allow the Biomass
Tank 1o be treated as a continuous stimed-tank reactor {CSTR) for process design and operation
purposes, The Biomass Tank conterds are warmed by pumping the blended feed malerial
through an extermnal heat-exchanger. The liquid fevel in the Biomass Tank varies as fresh feed
material is received throughout the week and the blended feedstock is transferred o the Dual
Purposs Tank

Feedstocks are typically received in truck-oad quantifies, during the day, Monday through
Friday, and transferred o fill the Biomass Tank that same day. Blended feed from the Biomass
Tank is pumped 1o the Dustl Purpose Tank every 30-minutes, 2477, 30 that the Dual Purpose
tank is fed a consistent amount over the entire week.

The 750,000 gal Dual Purpose Tank is both the main anaerobic digester tank and also the
biogas storage location. Like the Biomass Tank, the Dual Purpose Tank is a heated, above-
ground, oylindrical tank and is also equipped with several through-wall mounted mechanical
mixers designed o keep the contents well mixed. These mixers allow the Dual Purpose Tank 1o
be treated as a CETR for process design and operation purposes.

The Duat Purpose Tank contents are warmed by pumping the digester contents, called
“digestate” through an external heab-exchanger. The liguid level in the Dual Purpose Tank can
be varied by the process operators.
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The Dovetall sile uses a dual-membrane biogas storage system. With this type of system an
inner, unseen, gas membrane inflates or deflates in response o the biogas generation rate and
{he biogas withdrawsal by the operation of the CHP unil. Exiernal {o the gas memivane is a
weather-membrane, An air blower maintains a slight pressure on the interstitial space hetween
the weather membrane and the gas membrane, this air pressure inflates the weather membrane
which gives the bioenergy digester the common dome shaped appearancs.

A photograph of the sile is shown in Figure 2. On the right-hand side are the below-ground
receiving tanks and the above-ground Biomass Tank. in the middie of the photograph is the
Dual Purpose Tank with the black, outer wesather-cover of the biogas storage dome visible, The
CHP and bingas flare are located near the left side.

Figure 2: Dovelalf site photograph.

A portion of the digestale is withdrawn from the Dual Purposs tank each day and pumped fo the
storage lagoon. The lagoot is a large, circular, concrets tank, shown in Figure 3. The lagoon is
approsimately 220 feet in diameter, bulll partially below grade, and has an open surface area of
approximately 38,000 #2. The lagoon has a total volume of approximately 4.0 Mgal and &
working volume of 3.1 Mgsl.
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Figure 3: Top-View of the open-topped digesiate storage lagoon (eft). Black circular domed
anagrobic digester pictursd {right).

The digestate storage lagoon can rexelve up to 50,120 gal per day of anaerobically digested
sturry material, called “digesiate”. Digesiate {ypically contains bebween 2% o 10% dry solids,

The digesiate is held in the storage bgoon untll it can be land applied as part of seasons! land
applications campaigns in the spring and fall,

312 Sieady Btate ve. Batch
Renergy's digesiate lagoon operates in a semi-balch mode. The lagoon is slowly filled over
seversl months and then rapidly emplied over & number of weeks during the land application
campaign. The digesiate lagoon typically operates in ong of tvo general operating modes:

1. Filling {Winter and Summer}

For most of the year the digestate lagoon is in 'filling’ mode which typically takes place during
the crop growing season in the summer and the cold or wet winter months.

2. Land Application {Fall and Spring)

During the land application season, Renergy removes the conlends of thelr digestate lagoon and
applies the digested material to nearby farmland as a solf amendment and fertilizer.
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4 Emissions Information
4.1 Polliutants BEmitted

The poliutants that could be emitied from the digesiale lagoon include the residusl biogas
remaining in the bulk slurry when the digestale is transferred to the lagoon and any remaining
undigested volatile compounds. The major components of biogas are methane {CHa) and
carbon dioxide (CO2) Biogas normally consists of 50-70 percend methane and 50-30 percent
carhon dioxide.

In addition 1o percentage-range concentrations of methane and carbon dioxide, biogas can
normally condain parts per million (ppm) range concendrations of other frace gases such as;

¢ hydrogen sulfide (HS) and other sulfur compounds;
+« ammonig (MNHa) and other amines; and
«  yolatie fatty goids {(VFAS) and other nor-methans hydrocarbons (NMHCs)

4.2 Concentrations

Renergy retained TRC Environmental Corporation {TRC) to sample and determine the
smissions from the Dovetall lagoon. Using a flux-chamber method, TRC conducted the field
investigation on June 14, 2022, The concentration ranges measured during the field
irvestigation are summarized in Table 4.1,

Table 4.1: Alr Emigsion Concenirations Mesgsured June 14, 2022,

Pollutant Concentration
Ammonia < {325 « 1 ppm vy
Hydrogen Sulfide < .20 - 0.50 ppmwiv
Methane 44 - 3,800 ppm wiv
MNon-methane Hydrocarbons 18 — 605 ppm v
Mote: TRC Environmental Corporation, Flux Emissions for Renergy - Dovelall Energy
Lagoon, Fafrborn, OH, June 23, 2022,

4.3 PTE ~ Uncontrolied Potential to Emit {(PTE}
TRO provided emission test resulls in Table 1 of the June 24, 2022 PTIO application. The
amounts and annual total are presented in Table 4 2.

ED_014244A_00000220-00028



BAT Report - Dovelall Digestate Lagoon
hune 24, 20282
g

AZURA

WARTEWATEY YO CLEARTECHK

Tabie 4.2: Air Emission Test Results (Measured June 14, 2022).

Pollutant Tons per year
Ammonia 4.5
Hydrogen Sulfide £.055
Methane 101
MNon-methane Hydrocarbons 18.8
Anrual Total | 120 tons per year {rounded from 119.67)
Note: Ohio EPA PTIO Application - ADDT2008

4.4 Assumplions
Throughout this BAT Report the fdllowing general assumplions have been made about the
digestion and lagoon systems:

s Consistent fesd - any significant changs in the feedsiock can alter the compuosition of
the digestate and hence change the emission rale.

« Consistent temperature — this report assumes the observed emissions do not change
over time or over the course of the vear in response (o weather of other snvironmental
factors. This is g conservative assumplion as our sxpectation is that the emissions will
increase duwring hot weather, and then decrease through the winter and covler shoulder
SERS0NS.

5 Exhaust Data
&1 Venlilation System

There is no ventilation system currently installed or operating on the digesiate lagoon.

5.2 Egress Point Data
The emission source for the exhaust can be classified as either

s Stack; or
s Fugilive,

For the purposes of this BAT study, the digestale lagoon is considered a fugitive sowrce as the
large open zgoon surface does not have a single emission point source. Rather, emissions can
be released across the entire lagoon surface,
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53 Airflow

The airflow associated with the storage lagoon is unknown. There is no mechanical air handling
system associated with the digestale lagoon. The airfiow is the ambient air blowing naligally
over the lagoon surface as subject o local westher patterns.

&4 WMake-up Alr for Vendilation

The lagoon is located auldaors so no snginesred make-up alr source is provided,

5.5 Capture

The biogas produced during the anaerobic digestion process is captured by the gas-membrane
within the double-membrane digester dome. This caplured gas is combusted inthe CHP orin
the flare.

No emissions are capiured from the storage lagoon.

5% Exhaust System
Renergy's digestate lagoon is a fugitive emission source withou! a point-exhaust system.

& Control Technology Options

This study reviewed the available emission control technologies in practice today for tanks and
lagoons storing digestate. This review encompassed a variely of technologies used {o mitigale
srmissions from existing open digestate tanks, up fo and indluding new construction for above
ground tanks or earthen in-ground lined storage lagoons.

Basad on our review, the available options can generally be classified as follows:
Optien 1: Procedures, operating practices, and process measures;
Option 2 Retrofitiing existing lagoon; and
Lption 3 New constnuction.

The three types of available opltions are classifisd by their ability to reduce or sliminate
arissions from the storage lagoon, as summarized in Table 8.1

Tabde 6.1; Emission Control Technology Framework,

Emission Reduclion Emission Elimination

Option 1 Frocedures, operating practices, and Technically Feasible Mot Feasible
DYOCESS MRasures

Option 2 | Retfrofilting existing lagoon Technically Feasible Mot Feasible

Option 3 | New canstruction Mot Fractical Technically Feasible
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Based on discussions with several vendors, was determined that thers were no technically
feasible oplions to eliminate emissions from the exisling lagoon using 8 gas-light cover. The
avaitable gas-tight cover lechnologies require the use of 3 new, purpose-build tank or lagoon to
incorporate the cover and gas collection system,

Adl the available cover options for the existing lagoon would have to be nonrgas tight, and so
could only be used o reduce the emissions, though not eliminate them.

The following sections briefly describe the different approaches considered under each of the
thres possible odour controd classes. The feasible approaches will be evaluated for cost and
effeclivensss.

8.1 Option 1. Procedures, Operating Practices, and Process
Measures
The following options were considerad 1o reduce the air emissions from the digestale siorage

lagoon. Nots that nons of these interventions are sxpected to complstely eliminate the potential
emissions.

s Natural crust cover;
s  Controlied degassing,

§.1.1 Natural Crust Cover
Some literahure has indicated the formation of a natural crust on manure storage lagoons has
served to reduce the emissions from those lagoons. Using a natural crust reduces the available
surface area for ammonia emissions. Lagoons with dalry manurs tend o have thick crusts, while
hog manure and food waste digestate lagoons tend to form thin crust, or no crust st all. The
performance of natural crust covers appears 1o be highly variable.

Mot feasible due to unreliable performance.

8.1.2 Controlled Digestate Degassing
The Renergy sites use a single-stage anaerobic digestion system. As a C8TR rsacior, the
digestate exiting the Dual Purpose tank contains: 1) dissolved and very small bicgas bubbles in
the bulk fluld, 2} aclive anaerobic biomass, and 3} a small amourt of non-degraded food waste,
A secondary anagrobic digester placed in series with the existing Dual Purpose fank would alfow
mare of the food waste fo be degraded before the digesiate entered the lagoon.

Since this secondary-digester tank approach is equivalent 1o constructing a new covered lagoon
or covered secondary digester tank, the new construction oplions are discussed in section 6.3,

Mot technically feasible as an operating praclice; s considered under Oplion 6.3, New
Constrsction.
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Table 8.2 Technical Information for Potential Emission Reduction Options Considering Frocedures,
Operating Praclces, and Process Measures.

Type Air Pollutant Emission Life Technically
Beduction Expectancy Feasible
Effectiveness {%}
Option 1; Procedures, Operating Praclices, argd Process Measures
Degassing Slorage ] {Considered under Option 8.3 l No
Note: N/D - no data available.

8.2 Option 2: Emission Reduction with the Existing Digestate Lagoon
Non-gas tight cover options were explored for retrofitting the existing tank o reduce emissions.

§.2.1 Matural Covers
Straw Cover: Bio-covers, also called straw covers, are a simpie lagoon cover made from straw
layer, usually 4 fo 12 inches thick. Straw i3 blown over the lagoon surface which induces the
formation of crust.

Reporis on the potential for emission reductions are quile variable, ranging from 25 to 830%.
Mot feasible due 1o unreliable performance.

Perlite: Perlite is offen viewed as unsuilable for lagoon covers as it is lightweight and easily
bliown away by strong winds.

Not technicatly feasible.

Expanded Clay Aggregates {ECA}L Commonily known as “Clay Balls”, sxpanded clay
aggregates are reported to be excellent floating manure lagoon covers. There is no North
Arnerican manufaciurer ECA materials. Importing floating clay balls from Europe can add
considerably (o the reliability and cost of this oplion. Short-term supply of ECA clay balls is quite
uncertain and is not guaraniesd within the next 12 months.

Mot technically feasible due fo poor availability within the next year.

Macrolite®: Macrdlile is g similar material {o iradilional Expanded Clay Aggraegates with an
effective amission reduction of approximately 80%. This product can ondy be imported. No
available vendors were identified capable of supplying within the next 12 months.

MNot technically feasible due fo poor availability within the next vear.

£.2.2 Synthetic Covers
Geotextile: Geolextile covers are a permeable non-gas tight cover made of sither woven or
non-woven fabric materials that sit on the surface of lagoons. Geotexdile covers have longer
fifespans than straw bio-covers, lasting from 3 ~ 5 years. The emdssion mitigation effectiveness
of geotextile covers spans a wids range in the literature, with the reduction effectivensss for
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some polltanis ranging from 0 o 45%. Vendors have expressed concermn regarding the
structural integrity of this design. Low end polential performance (0% is also concerning and is
not suitable as 3 sole primary emdssion control technology.

Mot feasible due 1o unrelisble performance.

Ficating Plastic Hex: Floating plastic hexes are dinner-plated sized hexagonal plastic covers
that float iIn the lagoon swrface. The hexes move freely on the lagoon swface and largely tend 1o
ook’ into postion to maintain the cover during strong wirngds, The hexes rest close o each other
and are excellent at reducing the surface area available for emissions. The hex installation does
have an exposed Hquid surface between the floating hexes and the circular tank wall. This
product is manufactured in North America, are light weight, and reported 1o have excellant
clurability,

Feasible,

Floaling Plastic Balls: Plastic balls can be floated on the surface fo form 3 semi-continuous
cover, reducing the sutface area of liquid exposed o the alr, thus reducing emissions. Long-term
integrity of the cover can be disrupted by strong winds, VYendors recommend hexes over plastic
baliz dus fo their enhanced surface area coverage and lock-in-place surface structure,

Mot feasible due to unrelisble performance.

Floating Plastic Sheel: The floaling plastic sheel rises and falls with the digestale levels in the
lagoon. The design is generally not suitable for lagoons with significantly varying liguid levels,

Not feasible due to the large changs in liquid level during operations,

Tensioned Fabric or Suspended Plastic: A popular design in Europe, suspended plastic
covers involve a pole being erected in the centre of the lagoon extending up several feel inlo the
air. A non-gas tight cover is fixed 1o the side of the digester sloping upwards towards the cenler-
pole. This cover design is not suilable for lagoons exceeding 130 feet in diameter dus fo the
sirength of the plastic being insufficient to withstand strong winds and heawy winter snow loads.

Mot feasible due fo large existing lagoon size.

8$.2.3 Constructed Emission Reduction Covers
Floating Modular Cover: The flogting modular geomembrane cover spans most of the surface
area of a digestate storage lagoon, leaving a space of 110 2 fest around the edge of the
concrate lagoon 1o protect the geomembrane from wear and tear. This design is used across
MNorth America and in Northem climates. The expeciad iifetime of geomembrans commonly
average around 20-25 vears.

Feasible,

Steel, Wouod, Aluminum, Concrete: Rigid wooden, steel, and aluminum covers are durable and
effactive al reducing emissions but involve significant material, design, and instaliztion efiorts.
Rigid covers can last between 15 and 50 years depending on the material. Based on
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discussions with vendors, i 18 not technically feasible to refrofil the existing lagoon using a
constructed cover of steel, wood, or aluminum dus 1o gectechnical and structural enginesting
concermns. The existing concrste lagoon is not designed 1o support a constructed rogf, nor could
it withstand the additional wind, rain, and snow lcads generated by the very large surface area of
the lagoon.

Mot feasible.

Table 8.3: Technical Information for Potertial Emission Reduction Options that Reuse Dovelail's
Digestate Lagoon.

Type Alr Pollutant Emission Life Technically
Reduction Effectiveness {%) Expectancy Feasible
Oplion 2: Emission Beduction using the Exisling Digestate Lagoon
Natural Covers
Straw {Biocover) 44 - 80 Uplod MNo
months
Perilile 3083 <1} years No
Clay Balls - ECA 20 <10 years Mo
Clay Balls ~ Macrolite® &0 <1 years Mo
Synthelic Covers
Floating Geolextile - 65 3 -5 years No
Flaating Plastic Hexes YO removal of 80-80% | Upto 25 vears Yeu
Floating Plastic Balls WD Up 1o 25 years Mo
Fioating Plastic Sheet 8078 5~ 10 years Mo
Tensioned Fabric Cover 95% <4} years Mo
Constructed Covers
Floating Modulay Covey 858% - 15 vears Yas
Steal, Wood, Aluminum, ND > years N
Concrete Covers
Note: N/D - no data available.
‘Alr Cordaminant Emission Reduction’ as used by some verddors refers gensrally to ‘odor’ as the
combined tolal emissions unless another alr contaminant is explicilly specified.

€.2 Cplion 3 New Digestate Lagoon with Emission Elimination
Two types of new digestate storage lagoons were considered for Option 3. Both oplions include
a fully gas-tight cover. The new siorage iagoon could be construcied in one of two ways:

1. Earthen Lagoon - consisting of an sarthen lagoon with a synthetic inerand a
flogting gas tight cover. The floaling cover would travel up and down as the lagoon

was filled and emplied.
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BAT Report - Dovelall Digestate Lagoon
hune 24, 20282
14

AZURA

WARTEWATEY YO CLEARTECHK

2. Above-Ground Lagoon — this storage option is likely 1o be a cylindrical, sbove
ground tank with a gas-tight cover. This design is similar o the existing Dusl Purpose
digester tank.

§.5.1 Earthen SBtorage
Earthen Lagoon w/ Cender Post: in this option the new lagoon would be constructed similar to
the Curopsan design, incorporating a center-post 1o support a suspended cover. The new
lagoon would be squipped with a synthetic double-liner system.

Feasible

Earthen Lagoon w/ Floating Cover: In this oplion the new agoon would be constructed with a
floating synthetic cover. The cover would rise and fall as the lagoon if filled and emplied. The
new lagoon would be equipped with g synthetic double-liner system.

Feasible,

§.3.2 Above-Ground Storage
Above-Ground Lagoon — this storage oplion consists of a cyiindrical, above ground tank with a
gas-fight aluminum cover,

Feasible,

Table 6.4: Techrical formation for Potential Emission Efimination Qptions that involve Construction of
New Lagoon.

Type Adr Pollutant Emission Life Technically
Reduction Effectiveness {%] | Expeclancy Feasible

Dntion 3 New Builld Construction

in-Growund Earthen Lagoon (4w 0 20 vears Yoz
geosynthetic double liner)

Above-Ground Slorage Tank 100 20 years Yes
fw/ geasynthetic doyuble liner)

Above-Ground Storsge Tank 100 » 25 years Yes

fw Alumninum Dome)

Tables 8.1 through €.4 showed the relevant information related to;

+ Pollution Prevention — Prevendion and operationa! initistives considered to reducs,
reuse, of regycle emissions from the emission unit.

» Technical Feasibility — What fechnologies are feasible 1o control the pollutants from the
emission unit.

« Design Efficiency — Whal are the technologies design caplure and control efficiencies?
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After the completle list of emission control options was produced, the {echnically infeasible
control options were nuled oul. The remaining oplions were summarized in the following section
{o include cost estimates for the technically feasible emission control options and include
information related to 1) initial capital costs, 2} operational costs, 3} annualized cosls, and 4)
costs per ton of emissions removed.

7 Cost Estimates

Cost estimates for the digestale lagoon emission control options deemed technically feasible are
provided in this section of the BAT report, Tables 7.1-7.3 condain the initial capital cost, annual
operating cost, and the total annualized cost

As the emission interventions considered for the Dovetall site are custom-engineerad solutions,
there is insufficient detaill at this conceplual stage of the option development 1o prepare g fully
temized cost breakdown in accordance with the Ohio EPA’s Office of Ar Poliution Cordrol
Engineering Guide #48. Engineering Guide 848 provides direction on how o select or evaluate
amission requirements based on Best Available Technology using the capital cost {initial first
cost), annualized cost {$iyr), and cost effectiveness ($4on emission removed).

Where possible, two vendor quotes were included and assessed for each feasible control
{echnology. Comments were also made regarding the delalied nature of the quoltes for each
control technology {Le., does the sysiem come umkey, of are some componenis or accessories
required but not included in the quote?).

Some of the cost information, particularly for the ‘new bulld’ options, provided in this report are
relative, order-of-magnitude costs based on published information, informa! discussions with
vendors, or engineering estimates based on past project experiance. These costs do not vet
account for the full product life cycle, including design, ancillary equipment, installation, or
operationsl costs such as power requirements, or any periodic material disposal costs,

Tahle 7.1: Qption 1 Cost Estimales for Process and Operations interventions fo Redure Emissions.

Type Initial Annual Annualized Emission $iton
Capital Operating | Cost {USDE)  Reduction
Cost (3} Cost {§} {tonstyr)
Note: No feasible options were identified.
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Table 7.2, Option 2 Cost Estimates for Emission Reduction Efforts Using the Existing Lagoon

MNote:

= Yendor Budgelary Guole
*= Veudor Emall Priving

* = Wandar Verbal Pricing

4= Enginesnng Estimate

Type Initial Annual Annugnlized | Emission $ion
Capital Qperating | Cost{USDS] | Reduction
Cost {$) Cost {3} {tonsiyr}
Floating Plastic Hexes : 1 102 w
Floating Modular Cover 111 i

Note: Supporting information from technology vendors shown in Appendix A,

Due to the conceptual level of the lagoon designs for the new construction options, the mid-point
of the vendor cost estimates was used, The preliminary costs for the new in-ground asnd above-
ground siorage lagoons are provided in Table 7.3,

Table 7.3: Option 3 Cost Estimates for Emission Elimination Using New Lagoon Construction

Type initial Annual Annualized Emission $fton
Capital Cost | Operating | Cost {USDS} | maduction
(%) Cost ($) Hansht)

In-GGround Earthen Lagoon 120

{w geosyrithefic doubls liner)

Above-Grourd Storage Tank 120

{w/ geosynthetic double liner)

Above-Ground Storage Tank 120

(o Shuminen Dome)

hote:

* = Wardor Budgebary Ouole
*z Sandor Ernsll Pocing

° = Yendor Verhal Pricing

“= Engineering Estimale

MNote: Suppaorting information from technology vendors shown in Appendix B.

8 Conclusions

The technologies considerad ranged in annualized cost between

effectiveness ranging between 10% and 100% depending on the type of cover daszgn

with an

The emission reduction technology with the lowest investment cost per ton of air poliutant

removed was the floating hexagona!l manufactured modular covers with a cost of |

emissions reduced,
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Appendix A
Option 2 Supporting Information:

Emission Reduction with the Existing Digestate Lagoon
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Southeastern Tank, Inc.
& Veata Boad

Lebewsny, TN 37080

Azura Associates

38000 s fan Fawrboen, Ohdo

DUANTITY BEsCBRIPTION

35 3EIBHR 2 £ of Haxsowesr delivered o Frivhom, Ohdo 45334

6 1A£HI32

 Arnirs

LN BRICE

Lunde ix vabid for 30 daps.

SubTotal

Freight iz estionaled. Actual freight costs avdll e billed.

Fraight wwwhaded
Salvs Tax added to pacts sules unless o Tox Exemption Lortifionty i l'fa?s: Rate
ow fiie, l Total

*A surcharge of 3% will be added to any total if pavment is by credit card.
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Tested by DLG, Germany

Austria
A-2245
A-3123
A-3281

Bulgaria

B5% reduction of odor and emisgion

BG-7400 (1.800 m? slurry tank}

Canada

Wheatly, ON

Chile

Atotal of 115.000 m? slurry lagoons for market

leading processing company

Crouatia
HRE-31000
HR-31216
HR-21324

HR-31325 {1.200 m? shurry tank}

HR-31326
HR-31431
HR-32100

Effective coverage for all fluids

Czech Republic

CZ-182 00
CZ-342 01
CZ-391 33
CZ-561 02
CZ-741 01
CZ-763 16

Denmark

DK-4200
DK-5220
DK-6600
DK-7500
DK-7660
DK-7700
DK-8620
DK-8500

CZ-25262
CZ-35002
CZ-535 0
(62400
L2747 74
CZ-763 21

DK-4460
DK-5500
DK-6650
DIK-7550
DK-7755
DK-7860
DK-8830
DK-8700

CZ-288 02
CZ-379 01
CZ-53843
CZ-691 30
{Z-747 81
CZ-793 91

DK-4812
DK-6100
DK-7320
DK-7650
DK-7755
DK-8484
DK-9300
DK-8870

ED_014244A_00000220-00041



Michael Aaen Jensen, Grambo Mink, DK-9300

“Like all other elements of our environmental
approval, the cover should be approved by the
authorities. On that basis, | examined the various
options and | decided to go for the Hexa-Cover®.

| contacted the Company, and the Hexa-Cover®
was in the tank only a few days later. The instal-
lation lasted approx. half an hour, the sacks are
hoisted up over the edge and the Hexa-Cover®

automatically creates a coherent cover.

| am very satisfied with the Hexa-Cover® solution,
itis authorized and approved, it is effective, very
easily manageable and long-lasting.

My calculations also show that the Hexa-Cover® is
the cheapest solution”

Mr. Joergen Rasmussen, DK-8464

“After trying several other solutions, | installed the
Hexa-Cover® for covering my slurry tanks.
Hexa-Cover® offer me effective odor elimination as
well as elimination of emission, very easy and sim-
ple installation, no supervision and maintenance,
and not least a much easier access to the slurry,
when i.e. mixing and emptying.

Hexa-Cover® is a long lasting and stable solution
as the tiles are just being poured onto the slurry
where after they automatically organize as a cover.
Furthermore a lot of problems, and not the least
costs, are now avoided.

Prior to installing the Hexa-Cover® other solutions
were considered, including a tank-top. But going
through the economics in this solution — both in
terms of purchase, insurance, and expected life-
time - the decision were quite easy. Really, the
Hexa-Cover' is a lot cheaper!

Also the very difficult access to the slurry when
using a tank-top meant that this solution was de-
selected. The very few, and small openings, in the
tarpaulin means difficult access followed by dam-
ages, and this really is costly in terms of repairs and
maintenance!

So, I am very satisfied with the Hexa-Cover® as it is
effective, very easily manageable and
long-lasting.

I can highly recommend the Hexa-Cover®”

Mr. Ejvind Sorensen, DK-9500

“Having tried with e.g. cut straw, | decided to end
all hassle about covering my slurry tank.

An easier and better solution was needed.
! have now chosen Hexa-Cover® - this solution is
brilliant as | both achieve a very efficient removal

of both odors and emissions of ammonia.

Further the Hexa-Cover® is very easy and simple to
install and operate”

France

F-12580 F-16100 F-16110
F-16140 F-16260 F-18300
F-47400 F-81190

Effective coverage for all uids
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Germany
D-01900
D-02899
D-04774
D-04936
D-06773
D-06918
D-08569
D-09634
D-14913
D-15806
D-16368
D-16928
D-18233
D-21354
D-21539
D-23812
D-24407
D-24986
D-26219
D-27383
D-29303
D-29365
D-29493
D-29614
D-29643
D-31515
D-32683
D-33034
D-36179
D-38170

D-01561
D-04654
D-04838
D-06628
D-06869
D-07613
D-09232
D-14550
D-15306
D-16244
D-16775
D-17349
D-18292
D-21379
D-21698
D-23936
D-24817
D-25719
D-27239
D-27404
D-29331
D-29439
D-29578
D-29634
D-29646
D-31863
D-32791
D-33442
D-36433
D-38527

D-02699
D-04746
D-04886
D-06447
D-06917
D-07554
D-09618
D-14715
D-15308
D-16248
D-16831
D-17437
D-21261
D-21516
D-21717
D-23968
D-24963
D-25842
D-27330
D-28557
D-29364
D-29456
D-29581
D-29640
D-29664
D-32351
D-33184
D-36341
D-37154
D-38539

D-38835
D-39448
D-41751
D-47906
D-48346
D-48465
D-49143
D-49326
D-49400
D-49453
D-49624
D-49828
D-55568
D-59069
D-59227
D-59320
D-59494
D-63584
D-74639
D-74838
D-86444
D-98634

D-39418
D-39579
D-47608
D-48231
D-48366
D-48683
D-49152
D-49328
D-49406
D-49456
D-49692
D-49838
D-56299
D-59075
D-59229
D-59329
D-59505
D-63877
D-74653
D-84168
D-86637

Effective coverage for all uids

D-39444
D-39606
D-47665
D-48324
D-48369
D-48691
D-49179
D-49356
D-49429
D-49509
D-49740
D-52223
D-57080
D-59199
D-59269
D-59348
D-59609
D-70173
D-78736
D-84337
D-86690

Mr. Cornelius Brodersen, D-25842

“I chose Hexa-Cover® for several reasons. It is a
simple, effective and recognized solution for mini-
mizing odor.

The emission of ammonia is also drastically
reduced and the fertilizer remains in the tank.

The handling of Hexa-Cover® is very simple, they
are poured onto the surface and spread itself and
Hexa-Cover® automatically creates a floating lid.
There are no problems accessing the liquid from
the top of the tank, or to let the “arm”go into the
container.

After stirring, the Hexa-Cover® elements distribute
themselves again and form the cover. There is no
need for further action, or use of any tools, and
the tank can be inspected at any time. However,
rainwater is to be spread with the slurry”

Mr. Rathmann, D-70173

“We chose to cover our digestate with Hexa-
Cover® as this solution meets requirements and
is approved by authorities, it is effective and very
easy to handle, and it is affordable.

All these advantages have convinced us on
Hexa-Cover®”

ED_014244A_00000220-00043



Italy

Zip M2 covered [-12044 612 1-28010 640
[-10046 430 [-12045 1.008 [-31027 S04
[-10060 756 1-12045 152 [-33085 610
[-10068 314 [-12045 133 [-37056 1.200
[-12012 226 [-12045 314 I-37056 800
[-12020 628 1-12076 1.196 [-37060 1.200
I-12030 900 [-12080 1.040 [-37060 1.200
[-12030 300 [-12080 1.040 [-37060 360
[-12030 612 112100 426 I-37060 240
[-12030 710 1-19126 160 [-37060 520
[-12030 1.200 [-20014 1.550 [-37060 1.200
[-12030 1.200 [-20014 360 [-37060 1.200
[-12035 1.034 [-20014 1.193 [-37060 1.200
I-12035 376 1-24051 900 [-37060 1.200
[-12035 650 [-25030 240 [-37060 1.200
[-12035 1.032 [-26027 1.100 I-37060 1.200
[-12038 250 [-26817 800 [-37067 3.600
1-12040 789 [-26865 860 [-37017 314
[-12040 200 [-27010 840 I-41037 840
[-12040 460 [-27010 840 [-45011 668
[-12040 700 1-27010 16 [-45011 80
[-12040 410 [-27010 800 [-46100 40
[-12041 255 [-27011 1.200

I-12041 760 1-27011 160 Total, Italy Approx. 60.000 m2
1-12041 2.000 1-27014 1.200

[-12042 1.200 [-27016 400

[-12042 85 [-27018 360

[-12044 2.400 1-27018 1.200

Effective coverage for all uids
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Hungary
HU-4341 (3.000 m? slurry tank)
HU-9970

Japan
JP-216 0033

Latvia
LV-3301

Lithuania
LT-01109
LT-33352 (2.200 m? slurry tanks)

Netherlands
NL-6732

Norway
N-7670

Poland
PL-32 095

Portugal
PT-4700

Scotland
AB51

Serbia
1.040 m? slurry tank

Spain

E-04716
E-17745
E-31219
E-50637

Granja Joar, E-31219 Navarra

“We are indeed very satisfied - the odor is gone.
Hexa-Cover® distributes themself on the surface

and creates a full cover”

Sweden

S-10012
S-31298
S-524 95
S-566 92
S-59076
5-740 81

S-245 34
S-447 93
$-534 92
S-582 23
5-660 50
5-76175

S-31196
S-52043
S-542 92
S-585 92
S-733 22

Effective coverage for all uids

ED_014244A_00000220-00045



Eriksson, Reimert, S- 445 34:

“I looked for an effective solution that could meet
my requirements in terms of both efficiency and
economy as the solution also had to be approved
by the authorities, easy to handle and require min-
imal maintenance.

All these requirements were met with the Hexa-

Cover®, which | can only give my very best recom-
mendations”

Wiberg, Anders, $-531 97:

“We have now had our Hexa-Cover®for some years
- it works extremely well’

Mr. Goéran Andersson, S-585 92

Goran Andersson, Linképing - local contact into
LRF -“Lantbrukarnas Riksférbund” (Sweden Farmer
Association) chose Hexa-Cover®.

Based on his many years of experience Mr. Géran
Andersson decided to install Hexa-Cover® in his
manure tank. Mr. Géran Andersson explains about
the choice of Hexa-Cover®:

“We have only positive experiences.
The Hexa-Cover® has worked very well. The solu-
tion is effective, very simple and easy to manage

and needs no maintenance, repair or the like.

| recommend Hexa-Cover®

Effective coverage for all uids
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Switzerland

CH-1377 CH-2072 CH-5244
CH-6038 CH-6277 CH-8194
CH-8918 CH-9504

Mr. Thomas Battiston, CH-8918

“I chose Hexa-Cover® as it is very effective in
reducing odors and emissions of ammonia.

Further it is a very easy and simple solution.
The Hexa-Cover®is added into the tank and that’s
it!

The tiles distribute themselves automatically, and
create the desired coherent cover.

The very long lifetime of Hexa-Cover® is also an
important factor, and especially in view of this, the
Hexa-Cover® is very competitive pricewise”

UK

B50 (1.800 m? slurry tank)
BD12

DL13 (2.700 m2 slurry lagoon)
DN20

DN22

EH27

IP6

TF10

Y023

YO25 (1.465 m? slurry tank)
YO42

YO61

Mr. Wiiest, CH 5244

“I installed Hexa-Cover® Floating Cover on my pit -
the discs spreads like the video shows.

With Hexa-Cover® we have basically no odor as the
surface is completely covered.

It also means a lot to me that | know the coveris
always intact. In addition, | am of course happy
that the emission of ammonia is minimal.

The Hexa-Cover® floating cover meets my require-
ments, it is effective, does not require maintenance
and last much longer than other solutions.

Apart from these considerations, | believe the
Hexa-Cover® container cover also has a very eco-
nomically attractive solution”

Effective coverage for all uids

ED_014244A_00000220-00047



USA

David Erickson, Triple E Farms, IL

“l installed the Hexa-Cover® on my new 67 diame-
ter Slurrystore in June 2009. It spread out just like
the company video shows!

I have another Slurrystore that | try to maintain a
straw bio-cover on. The Hexa-Cover® structure has
less odor because its surface is almost complete-
ly covered while some of the straw has sunk or
moved in my other structure. The straw also adds
to the solids in the structure.

The Hexa-Cover® looks like they will last a long
time. | believe that over time, the Hexa-Cover® will
be more economical and more effective than a
bio-cover.

Unlike a bio-cover or fabric cover, the Hexa-
Cover® should also be maintenance free for many
years”

Bob Heers, Heers Family Farm, Owatonna

“We have found the Hexa-Cover® to be a

simple and effective solution for covering our
manure pit. The individual tiles disperse across the
entire surface and align themselves to form a free
floating cover that requires no maintenance or
upkeep.

Our experience leads us to believe that this cover
is virtually indestructible and will have a
extremely long lifespan”

Hexa-Cover® is manufactured in North America,
Australia and the EU

Hexa-Cover® Floating Cover qualifies for EQIP-
funding in USA

Hexa-Cover® is Tested by DLG Testzentrum,
Germany

Effective coverage for all uids
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For more information

Hexa-Cover A/S « Vilhelmsborgvej 5 « DK-7700 Thisted, Denmark « TEL +45 96 17 78 00
www.hexa-cover.com - info@hexa-cover.dk

Effective coverage for all uids
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AWTT INC.

FRLEEN

Fairborn, Ohio, 45324
Attn: James Arambarri

Engineerect for o Hletime...

l BUYER I http://www.awtti.com

Azura Associates Questions? 541-716-5255

226-203-3915

SHIPPING TERMS

Freight Trenton, S.C. 28847 25% down, x% before shipping

ITEM # DESCRIPTION UNIT PRICE TOTAL(S

HT-AQ-CUS Hexprotect AQUA Cover® (custom water 38000
ballasted) - 130 mph wind resistant - 490 gr.

SC Surcharge - resin shortage 38000
SHP Shipping (estimate) 1
Notes: 25% down, x% before shipping

SUBTOTAL g e
TAX RATE $0.00
TAX $0.00
S&H (Freight) $0.00
OTHER $0.00
ESTIMATE TOTAL USD

Incremental payments with each load; All quotations and sales of Products are exclusively and expressly made on AWTT Terms and Conditions unless otherwise agreed fo in writing by Seller.

Please, review ferms and conditions of sales (www.awtli com); Acceptance of this Esfimate and Purchase order issuarnce deems AWTT ferms and conditions have been accepfed
Any refusals of deliveries, re-consignments, or delays are the fuil responsibility of the consignee.

Interational orders: Taxes, fees and duties not included, Shipping are estimates only; Price of cover does not include shipping unless specified otherwise

Quote Valid for 60 Days
This communication, together with any attachments hereto or links contained herein, is for use by the intended recipient and
contains information that may be privileged, confidential or copyrighted under applicable law. If you are not the intended
recipient, you are hereby formally notified that any use, copying or distribution of this estimate, in whole or in part, is
strictly prohibited. Please notify the sender by return e-mail and delete this estimate from your system. Unless explicitly and
conspicuously designated as "E-Contract Intended”, this estimate does not constitute a contract offer, a contract amendment, or
an acceptance of a contract offer. This estimate does not constitute a consent to the use of sender’s contact information for
direct marketing purposes or for transfers of datae to third parties. Removal of this notice, transfer, republication, disclosure
and/or copying of all or part of this estimate, or its attachments, is strictly prohibited, except with the express, written
permission of AWTT Inc.
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Project Notes
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o ESBRORE

introduction to Industrial & Environmental Concepis e i

Industriagl & Environmental Concepts (EC i the #1 insulated modular cover manufacturer in the Uniled
Slates. EC has exlensive sxperience in cusiom designing and fabricating insulaled covers. 1EC has
over 950 insulated covers worldwide, O innovalive cover designs have been installed throughout
Morth America and across five continents. [EC engineers design each insulaled cover fo meet client
specifications and operational requirements.  1EC implements continuous quality checks and testing {o
insure our ocover mesls the Geomembrane Ressarch Institute standards on materials and workmanship.
Our unigque design offers numerous agvantages over other cover types. 1ECs insulated covers retain
water temperature, improving nitrification and overall WWTF performance.

{EC Excellence, Awards, Patented Systems and Experience

. S0 Innovative Award Fom Water Environment Federation
. 2015 Governor's Award for Minnesola

2017 1AF! International Award for Oulstanding Achisvement in Minss, Landfills and Waslewaler

. 2017 IAF] International Award for Excellence in Technical Design

. 2018 BN Family Business Award

. 1EC has over 1,400 covers and liners installed in 4% siates and 17 countries
. installations in 49 states and 17 countries;

EPA's 10year publication on Design Guidslines for Ponds had a dedicated section on 1ECs floaling
* cover design inchuded in thelr publication

Cover Detalls & Benefits

WWATF's have difficully mesting ammonia imilts due o cold water tfemperatures. 1EC insulated covers
refain heal, which 5 essential for autolrophic bacteria to niltify. The cover cccupies the entire alr to
water interface, retaining waler temperahre.

EC covers do not requdre daily O&M, enabling operators o concentrals on other aspects of their job,
EC can provide insulated, closesble hatchss or openings i enable operalor access anywhers on the
pond ¥ therg is a need for sampling or accessing squipment. We can provide textured surfaces io
those locations.

in addition o retaining temperature, the cover prevents aigae and controls odor. I installed over an
areg without aeration and mixing, & guiescent zone is created which promoles setfling of solids,
including those organic solids that were produced upstream.

The cover does not require gas collection or any rainwater pumping system. | can be designed o
adiust o water level variations without problem. This cover has been successiully used by hundreds of

clients including municipal & indusirial wastewater realment plants, food & beversge manufaciurers,
wineries, chemical faclories, indusirial manufacturers, elc.

Page 3
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INCLUDES  {Provided by IEC)
1 Al Bems supplied por B0 standard parts syl desiyn. Furnishing geomembrans { 40-mil HDPE), 13-R proprietary Hexible
foam, fasteners, siainiess stesd mooring cabling, mooring plates, stainless steel cable clamps necessaty {o ssoure
cover, and perimeter sandtubes with fastenersistraps.

23

Shiprpent of fabricsted cover systemis) o INGTALL BITE (FOE Labeville, NN, customer must recebee shipments continunusly
she manutaciuning s shared.

3 Oplion for one {1} mobilization / demobifization s included in base bid. 1EQC must he notified in wiiling that the basin is ready
for cover Pstaliation. IEC will be compensataed for any sdditions! mobilization.

4 Dption for Superintendent oy cover instatistion with wyesticted wark hours for 7 days per week. IED charges B875.00men-
days oy stend-by days {8 dedavs nod caused by L angd nod weathsr melaled)

5 Al pay &t non-unionfnon-prevailing retes. I other wage mips are egulrsd, ownaripnims confractar o compansals IBC for sl

additionst costs.

Fabrication of cover sysbemds)

Eaquipument necesssry 1o fabocale cover sysiemis}

Tarms Thirty-five peroent {38%! &t ime of conlract or purchase prder relpase. Baelaree of matenal wolces are net thirty

{30} days from shipment dade. Balance of installafion labor Invoices are net thirty {30} days from Invoice date. bpvolves nol

pand within thirly {30} days o the date of issus will be subysct 1o & Bnance charge of L5 % per month, 18 % per aoorus o

the highest rate sliowsd by law on the undmd balanoe. All Retainags or hold backs smourds are due forty-thee {481 days from

date of substantinl completion of IECs scope of supphy.

wf

jord

9 Tha femy & congdions of IECs one (1) vear Limited Workmanship Wamsnty and the matanial manufachee’s five {8) year
Material Warrandy shall apply.

10 Mo sales tax on the finished product is due the state of Mirnmsols wher the product is sold outsitde the siate. Hianes sredugin
thy stale of nstallation, they sre he Il responsibility of e owner,

11 Due to resent yvolatile fuel posts, shipping costs changes may be adiusted at the time of loading trucks / containers.

1 Any pormis mz:mzrad by lonal, state, EPA o Teders! suthardies. Any bonding of prasd.
> Any sales tax dus state of nstsliabion; sales tax will be imposed unless Tax Exemphion Form provided.

2
3 Offtoadiing of malerials delivered pricy o IED arivel & loading of sxcass muastanals sfier D has o site.
4 H needed for installation: orane, spreader bar & operator

5

Y Ay piping, ootsste o sartbwork. Sde survey of Beld measuremends.
8 Dwring instellation, any solids, greass, of other flems on water surface must be removesd.

w

Arpy effpct on cover{s) o wing, mixing andicr shutige movement undsy cover(s}

8 Rafety hamesses and Hfe-lines witl not be used during insisll; they are dangerous 1o workers

% Foreman & seven]?) general laborers for cover insiaiiation {estimalpd st 7 Working-deys)

10 RS s providing 3 Supesisdendent Bor the insialiation, st least ninetyl20}) days prior, emall i IEC constnuchion schedule with
projeciad stat date of geomenbrans histaliation,

11 IEC s providing a Supeintendent for the instaliabion, at least fourteen {14} days privr, amall o BC actusl start dade of
geornembrane Dsisiislion, hwinding written confimation that basin, parimweler, walerdovel and entire sile & restdy for
geumembrans insiatlslion to begin, with no oulstanding ocparations thatl could impede geomernbrane work,

12 HIEG is providing a Supervisor for cover installationiOptionaly guidance:
Frintng 15 based o working 8y 8 norrhazsrdous areas
O supDiing powsy sourceilikely o generaton) & sxisnsion cords for welding equipmenl. Consumption: of {1200 Walls, 15
amps 8 120 Vol & (3562 Walls, 14.8 Amps @ 28WAC, single phase)

One {1} mobdizationddemobiization 15 included iy LD suparvisor opdion, 1EC will be compensated for any addidinat
mobilizations.

Page 4
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SR IRET RERSTYS
ARG OOV ETR RY

COVER; Diisrnater 2200 = 38013 squam fest
Tokwd = 38,013 suusre fewl
PROPOSAL PRICING initial Tatal Er’;iiak
irtodular Cover(s),  All Hems supplisd per IFCs standard parts and design. = %
Ootinral,. Superirdendent Tor 7 days on site, = %

Propossl is valid for 14 davs from date of proposgt due o mecend madenal cost channes
BY Michasl Lever Date: 2022-05-28

Proposal #0002 budgatary 1 Fairborn, OH

Any further guestions oan be addressed by IEC al {858 8280731

SIGHNATURE LINE
THIS AGREEMENT IS BURIECT TO THE TERMS AND CONDITIONS BOLEY EXPRESSED ABOVE WATHIN THIR PROPOSAL /
PURCHASE AGREEMENT.

To confirn this order plegse retum o signad copy of this Purchase Agreement with suthorized signature fo yvour 20 Sales Managey,
Mike Lever at misver@isccovers com

Company

Simolurs

Merne

s Dals : i

Please initlal above Hems being ordered |
Totad Purchase Value =

Page &
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nirogucton

i industrial and Environmental Concepis Design

Scope of Supply. Materials, Services, Instaliation Conditions and Project Notes

.  Project Pricing
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Introduction to industrial and Envirpnmental Concepts

Indhusivial and Envisorenentsl Concepts JEC)Y s the bwgest Hoaling oovver manufachrer i the Urdied Slgles. BC has thity yeans of sxpanience in
custom designing and hbrcating Soating and nsulated covers. D has ey 2,200 covers insiplled wanidwide. Owr nnowvaltive cover designs
figve been instafied throughout Morth America ang aoross fve cootinents. 1EC soginesrs design sach cover fo mest dient specifications and
operations! sequirements.  IBO impleroents conbnus quality checks and lesting o sure o cover mesls the Geomembrans Besearch
instiude standards on matensls and workmanship, Qur unigus designs offer numemus advaniages over ather cover types.  ED's insudated
owers redain water lempenatuse Improving nilrilication angd overs WWTF perhopmance.

IEC Excellence, Awards, Patented Systems and Experience

2014 Innovative Award Teum Waler Environment Pederation

2018 Sowvernor's Awand for Minnesota

2017 AR Intemations] Award for Quistandding Achievement in Mines, Landdfills and Wasiewater

T AR ndermationsd Sward for Bxcelfence ity Technicat Denign

2018 MN Famidly Buginess Award

0 has over 1400 covers st Bnees inslalied tn 4% siates and 17 coundriex

instaliations w1 4% states and 17 countries;

ER&'s Hiyear puldication on Design Guidelines i Pords hagd a dedicaled section on 0% Hoating owwver design included in thelr

“ publivation

Cover Defails & Benefily

EUs Fliogting Gas-Dollechion Tovers are compnsed of @ confinuous impermeable geomsrnbrang designed 1o caphure hingas generated within
the Houid contents oy ehich they Hoall They wre designed o be operated under g continuons slight vacuem {usually foss than -0 SnH208 o
memnove the biogas as 1 is ooflacied.

Each cover inviudes a ballast weight system. The ballast weight sysiem serves o further protat the oover against wind uplift and creales o low
spot on he oover for raiveater and snovenel! 12 be coliected and directed fo ravesier surops fsamp pumps nod inciuded) fo remove waler from
the suriacs.

Thir cover systam will he seoured & the lop of the berm i an anchar fanch, or with hallen bar if requited The tranch will be backBlled with the
trenich spotls and compacied fo @ point that pnembrane cannot pult out of the anchor el & performted perimeter bngas vodlertion header
mpe vl be ralading 3 the lop of e beem under the cover 1o creale a permanend head space for Blogas transfer o draveolf point. The Hoating
gas-collechion covers by 1EC will be designed o accommnidale g specified fuctuation i bouid level,
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INCLUDES  {Provided by IEC)
T Supply & instal e Lingr 61 ROFE genmembrang, tw 127 pipe hools. Leak Location Rurvey

2 Supply & melad for Cover BOqami PE Routing vover gemmmembrany, Lalersl Flnats, covey ballast wasight, baflast weight shrups, Tadtensrs, periiwaterd
perimedey bin-gus coflection pping, promeler pipe Sraps, 2 saruphe posls & 1 batch opsrings, One 44nch gas sischargs porl with flangs 4 barkerting
o connection 10 Hogs disoharge pipeiiangs by offerss ams 1 somp buckel,

3 Shipment of mateeials b projec sife. Customer must receive shipments continuotsty noos prgect is starsa.

4 GSupsriniersient & feld technivions e cover inshaliatinn wilh unrestricien work hours Tor 7 oavs pay wek. 1EC oharges $875 Siiroan-days Ty stiand by
days e delayy rob caused by B0 s nod wealler relaind)

A pary Al BOI-EEONME-IOng Tes. I oher eoge ralen are reauined, ownervine contrackr o compensate B0 for af additional couls,

fA

& Dne mohiizativg { demobiiaation s incloded I base MY BC pust be aolified i willing thal e basin s ready B cover inslatiation. B sl be
compensated for any sddiions! mohiizating,

7 Fatsiwation of cover systam and welding squipment necessary 1o abricals cover syslemis.

&  Esia ol gomts 2l e compde fon of e predt vl ramain Bhe proparly of G A will b shipped offsie by IEG

S Teors Thirtedve pednent (35%) at time of confract or purchase order refease. Bafance of maleriel volces are ned Wirky(30) days fuan shipmernt
datn. Qatance of nstalialon iabor invoires ane st iy daes Toan e date. invoines nol Ratd within Shirtw 30 days from B dale of issue will
b sanect fo finance charges of 15 % permonth, 18 % por aomus of 1he highest rate allowsd by v on the unadd Dalance. Al Relainags o hold
barks smouns are Sos forby-eeidl days Trom date of subslantial completion of BOs scope of supply.

W AN cestruntive el samping wilt ke o foen grommenmbrans pulsideodtin of thy peimeter anchosieech of outsids the rpwall, Al B gashvates-
fight seaws ol e vsually mepecied, non-deshucihely, ang desiroclively lested. 15D has o sesponsibilily 1o provide kak ostion supeys of
ihependent sboratory fosling. The geneynthedic matedals will be fosied by the manufacheer daring the manufarhsing process, by the matersd
snamdnciure’s aboraliyy. Coples of ther lesd results amd cerlificatins can b stpphierd Io the Senergt Contractnemer

11 The st teres & conditions af IBCS obe verr Workimanshipy Wiasanly and mandachasy Tve vaar Malenal Winranly sholl apply. 0% warmandy
will b made part of any ponlract arvihy purchase wdey inwodving 1IEC. The fms indluled in B0 vamanty will govern any and alt dispules betvweeon
s wenrrarty and sy odber warmidy muirenent.

12 &ny Liguitdated Damages ave oulside IBCs scope and are extluded

13 Mo b pane o satend on the firdehed prodact Is due e siefe of Mirmesola when e pasdoct is sudd outside he slate. B iaws are due in b slate of
nstaliation, Hey ans e Ul neaponsiDiity of e swner.

14 Pavment andioy Perfemance Bonds wre nod included in B0 picingiproposal.

15 Due o resent vodatiie Mol cusls, shipping 1oss changes my Dt adiusted g the me of foadling urks soniainers

£

SHRY, 2 4 £ 443 % 84 3 3454 SRR
T vy pormits regpiived by oosl, sinle, ERA or federn) sutharilies.
& Anwbaes due slate of mshalintion lakes will be imposert undess Tax Esernpiion Form provided,
3 Prige Cordeacher or Qwnees represerdative masst pasvide wiitten appnd of off material spoc shesds cnntained in subiittals prior fo manufatiing of
snaterints By projcl {Noler Geompminnne meanuiaciurey will no! ship materials withl wiithey spprovaly, "Beview ooly™ o submitials wi ot writlen
acceptance is nut arcspiatis.

X

e

$ 0 A6east nineb S0} days prion, emad I ED conslruction schedus wih proiecied stet dale of geomevbrans instaliation.
S A east Baatesnd 14y days prive, smal o 0 achus o dale of genmegnbrane indaliation; including saithn confimation that Dasin, perimadsy waler-
vl At entire site 18 readdy By geomembyang Twialialion 1o begin, with no auslstanding operations hat ool inpede geomembyang wirk.

S & oer & cover are being nslalied, & Lesk Location SorveyilLS) masst be praformed on e ast day of the iner instaliation.

¥ Ofinading of cover malerigls dedbeerert peior Io 80 arvil & foating of msaess materals siter 20 has el il sife.

& Emply ol No shuchres of slevabed pping cen be placed on basin shapes of Hore. Delail drawings of any such Bem nest 1o he given in B0 1o
hedearnin any w40t on oo s or Hney

% Papare af swfscrs Ry geosyiietin inshaliatn, mainiain ol surfaces dy. Bre of sharp oliscls of any Kind on e stefacss for grosynthetic
acsment. iy addition, owner shiall retrrs and Cavinee to rernove ol weaber Troan thie prosyrthetic & undined surtare wink arens Bw the Ul duration
of B nsialin fon work. Waler pamping st siart wlien walsr beging i pool, nod a8y ool sinps. The surtate must e pront mied with 3 snoolh
v iy, Repaihg any Sk ruls & slope damage hat doesiops duting insdal and any reseeding.

0 Prior i the depdovment of sy grogyithietic materinds, e ubgrade surface wit be inspectad by IEC andd Oweny regereerdative. The surface must be
ey, sanonl and soyiedding, and must be fnze of o8 roks, 8 iohs, roohs, vegta i and alwupt grade changes of any other oadition whith may
damage he grosyrdhelic, in aotlion, e ares musl be dry and dean. Oy or shicky residoes on the swiface of earthen or conomle aitaciures must be
syt

11 Prsvidle 300040, o derrain sodencest bonm ot & Icked skid londer Tor Dt churglion of 0 indaliation work.

12 Dewalsring (pomping of rainwatey off of basin, cover, apchorirench, and sebgrade propara fon. Al sufaces 1o De roversd shall be e of shap
okipes of any Kind, glean and dry for e iull dueation of the prodedt

13 Sum panpls), electical wiring, A discharge bosing. Convertion of sami pamp clectiics] wWiring 4 power scurer.

14 Any eftiscd on consgr from wind, mising angfor shudge mossment unster cover.

16 Any and gt QAAIC tests by Wird party or indepensient tabreatory.

1 Any piping, congrsbs, steed, siacincsl of sarihwork,

17 Excavale, mainiain, dewater, Darkis aml compact o Anchontpnchy, Anchottrersh 1o be copnparded 1o 8 polnt thial gersnsgnbrane sannol puli cag of
he Anchorrench.

18 Aoy bonding of project

26 Slorage s S materisls within 100 fzet of basin, arena cannot hove stamting waler

Erapipsdey for washy fmainty sdosind within 100 feet of hasin,

w2
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22 Sanitary facilities within 300 feet of basin.

23 Sand pile of 35,125 -lbs.; IEC staff will fill sandbags at site

24  Biogas piping outside of cover, blower, meter and flare.

25  Site survey or field measurements, as-built of site must be provided before fabrica ion of cover(s).

CONDITIONS FOR INSTALLATION {Provided by Owner or Prime Contractor)

1 Proposal based on working in non-hazardous areas, dry conditions, and temperatures above 45 F & below 102 F
2 For installation, water level must be empty, dry and clean. No structures, piping or other items can be placed on basin slopes or floor. Details
drawings of any such item to be given to IEC to determine any effect on cover and /or liner.

3 Areas to be covered or lined must be able to support all terrain forklift with roll of geomembrane.

4 Must have continuous forklift access around top of basin perimeter.
5 Owner must provide security at site for all materials and equipment thru duration of time while IEC materials and equipment are on site.

NOTES FOR PROJECT
1 Cover design water level fluctuation of full to empty.
2 Cover designed not to be inflated
3 Safety harnesses and life-lines will not be used during install; they are dangerous to workers
4 Warranty coverage is not in effect if he gas draw off system is not functioning.
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-This proposal will become a part of any contract resulting from this proposal. The terms, and Includes and Excludes in this proposal will govern any and all disputes between
this proposal and any contract and / or purchase order.

-Any material price increase from IEC supplies due to industry wide changes in costs will be passed on the general contractor or customer.

-Charge for IEC staff to handle pumping of water at site = $ 74.00 at site.

-Payments: Material to be invoiced upon delivery to the job site with progressive billing being made for work completed. For unit price bids, payment to be made for the actual
amount of materials installed including materials in the anchor trenches, scrap and overlap.

Project timeline based on geosynthetic work being conducted during a specific number of "Good Weather Days”.

A Good Weather Day must comply with the following three conditions (A, B, and C), Days or partial days (minimum 5 Hours) meeting these criteria will be considered Good Weather
Working Days (GWWD). -A: Temperature: Between the hours of 9:00 AM and 4:00 PM ambient temperatures will be between 40 and 105 Degrees Fahrenheit. a. Note that during
days of intense sun, welding operations will cease if the sheet temperature goes above 160 Degrees Fahrenheit. -B: Precipitation: When relative humidity is more than 80%, during
a precipitation event (rain, sleet, snow, etc.), there is dew on the material, or when there is a risk of frost on the ground or on the geosynthetic, EC will terminate all seaming
operations. a. It should be noted that rain events that cause flooding or very muddy soil conditions after it stops raining, will prevent IEC from deploying material. Days with these
lingering unfavorable site conditions will not be considered GWWD.

i. Example: The site has a rain event that completely saturates the soil around the lagoon to a point where the forklift carrying a roll of material is unable to reach the perimeter of the
lagoon to deploy the HDPE. At this point IEC will have to terminate deployment operations until the site conditions are drier.  -C: Wind: EC's “senior installation superintendent” will
make any and all decisions regarding the continuation or termination of geosynthetic installation, as they apply to wind. Any full or partial days lost due to wind shut down will not be
considered Good Weather Days..

-Winter Work Rate: If customer requires production to continue during the colder months; roughly November 15th thru March 15 of the following year, then Winter Work rates will
apply. Winter work rates will apply when ambient temps are between 30 and 40 degrees Fahrenheit. For Winter Work IEC will be compensated for additional site-days and Stand-By
days as required to complete work due to slower production rates, shorter day-light hours, and poor site conditions. Weather conditions that fall below 30 degrees Fahrenheit will
terminate all production. tshould be noted that during all cold weather work (below 40 degrees), welding procedures will follow GRI-GM9 parameters.
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Bashy Sizer 3354 -8 x IR0 H = 112 225 spuare feet
Total = 113,228 sguare feet

PROPOSAL PRICIMNG P Yithent Y
reitiet Toriad gt

Bt HOPE Gas Collection Gover = %

Bl-mit HOPE Uner = 0§

By Dave Arwdosaoy Date:  QEL22
TLE Tach halex

PROPOSAL # DRIZTLE Ohis Dairy

Ay further guestions can be addmeseed by IED o (853} 248-3321

SIGHATURE LINE
THIS AGREEMENT I8 SUBIEQT TO THE TERMS AND CONDITHONS SOLEY EXPRESSED ABOVE WITHIR THIS PROPORAL ! PURCHASE
AGREEMENT:

T confirm s order glease eedurns 3 signed copy of this Puschase Agresmend with suthorized signatrs o ndusivial & Envitonmental Ooncepts,
ing ol andersoniiaconvers. com

Please initial above items being ordered .
Total Purchase Value =

$
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Evans, Barry

From: Jim Martin <JMartin@lemna.com>
Sent: Tuesday, June 21, 2022 11:45 AM
To: Evans, Barry

Cc: Mark Rasor; Erin Painter

Subject: FW: Cover Opportunity
Importance: High

CALITION: External email. Please do not click on links/attachments unless you know the content is genuine and safe.

Good morning Barry,

| tried reaching you on the number below, but there was no answer or message service. | am assuming you are not
looking for full gas containment and collection of the odorous gases, just a cover option to minimize and reduce odors
coming from the tank and earthen basin. We have two alternative technologies that have been used quite successfully
for odor minimization for this type of application, specifically for manure and other high strength wastes such as
rendering plant waste, food processing etc.

The first product is the LemTec Insulated Modular Floating Cover. This technology has been around since the mid 1990’s
and has a long history of odor control applications as well as heat retention and other process related benefits. Hereis a
direct link to that product on our website: htips:/fwwe lemnatechnolozies.cony/medular-insulated-cover-system. This
technology is considered a custom, engineered product, specific to the size and configuration of the tank we are
covering. The product has a variety of design features and capabilities. The product can even be walked on for
maintenance and servicing needs. A rough ballpark costi

—This technology will provide the highestdegree of odor minimization, short of providing

complete gas capture.

The other alternative technology would be our segmented cover products, such as the Hexacover product. The product
is simply dumped into the tank or basin and will self-distribute. See attached link here:

hitosSwew demnstechnologiss com/seemented-floating-cover This product does not provide the level of odor
minimization as the modular cover but is effective. Although it is easier to install, removal, if often or routlnely needed,
is a little more challenging. Typical rough cost for this type of product would be in the

Please feel free to contact me at the numbers below to discuss in further detail.
Thank you,

Regards,

Sl Marfin

President and CEOQ

LEMNA ENVIRONMENTAL TECHNOLOGIES, INC,
DIRECT: (612) 253-1970 { CELL: (612) 802-0454
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From: Erin Painter <EPainter@lemna.com>

Sent: Tuesday, June 21, 2022 9:58 AM

To: Jim Martin <IMartin@lemna.com>; Mark Rasor <MRasor@lemna.com>
Cc¢: Magda Styczen <MStyczen@lemna.com>

Subject: Cover Opportunity

Importance: High

Jim or Mark,

Do one of you have some availability today to talk with Barry (information below)? He has an immediate need for some
estimated cover costs that he needs today.

Barry Evans
519-404-5913

Consulting Engineer in Canada

Client in OH w/ Odor Issues

Cover for Circular Concrete Tank — liguid manure tank 220 ft diameter
Level fluctuates from 3 ft to 19 ft

In ground lagoon — 335 ft x 335 ft x 12.5 ft depth
3ft — 10 ft operating range

This is potential to replace the tank

Ballpark costs by 6/22 AM

Prefers phone call

Regards,
Erun Poinfer
Birector of Operations

LEMNA ENVIRONMENTAL TECHNOLOGIES, INC.
4215 White Bear Parkway, Suite 200

Vadnais Heights, MN 55110

MAIN: (612} 253-2000 EXT. 1102

DIRECT: (612) 253-1940

EMAIL: epainter@lemna.com

WEBSITE: www.lemnatechnologies.com

IMPORTANT NOTICE

This communication including any attachments, (E-mail} is confidential and may be proprietary, privileged or otherwise protected
from disclosure. If you are not the intended recipient, please notify the sender, permanently delete this E-Mail from your system and
destroy any copies. Any use of this E-Mail, including disclosure, distribution or replication, by someone other than its intended
recipient is prohibited. This E-Mail has the potential to have been altered or corrupted due to transmission or conversion. It may not
be appropriate to rely upon this E-Mail in the same manner as hardcopy materials bearing the author's original signature or seal.
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£ BAT Repsort - Dovelat Digestate Lagoon
ung 24, 2022
B Appendis B Option 3 ~ New Digestate Lagoon with Eraission Elimination

Appendix B
Option 3 Supporting Information:

« ®

New Digestate Lagoon with Emission Elimination

AZURA

WASTEWATIR YO SLEANTECH
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Evans, Barry

From: Evans, Darin R <darin.evans@evoqua.com>
Sent: Tuesday, June 21, 2022 10:52 PM

To: Evans, Barry

Ce: Maclean, Vanessa K

Subject: RE: Evoqua Inquiry: Engineering

CAUTION: External email. Please do not click on links/attachments unless you know the content is genuine and safe.
Hello Barry,

Covers for the tank and lagoon would be in th depending on design.

Regards,
Darin

Darin Evans
Geomembrane Technologies™

Evoqua Water Technologies Canada Ltd
Tel: +1 (506) 451 7204

Mobile: +1 (506) 449 1377
darin.evans@evogua.com

From: Maclean, Vanessa K <vanessa.maclean@evoqua.com>

Sent: Tuesday, June 21, 2022 9:51 AM

To: Evans, Darin R <darin.evans@evoqua.com>; Weese, Cody D <cody.weese@evoqua.com>
Subject: FW: Evoqua Inquiry: Engineering

looking for a proposal for a confidential customer in Ohio. Information that they could provide is below.
Regards,

Vanessa MacLean, BBA

Business Development Specialist | Proposal Coordinator— ADI Systems & Geomembrane Technologies
Evoqua Water Technologies Canada Ltd.

370 Wilsey Road

Fredericton, New Brunswick E3B 6E9

Tel: +1 (506) 451-2259

Mobile: +1 (506) 429-7370 (Direct)

Fax : +1 (506) 452-6625

vanessa madiean@avongus.com
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Evans, Barry

From: Robert Emmons <Robert.Emmons@layfieldgroup.com>
Sent: Tuesday, June 21, 2022 9:39 AM

To: Evans, Barry

Subject: Re: Floating Membrane Covers

CALTION: External email. Please do not click on links/attachments unless you know the content is genuine and safe.

The two costs, are installed. On the second we don’t know design requirements of the containment liner so this
portion could be [l = : " These numbers don’t include any earthworks or concrete work . There are a
number of potential components we might use including geotextile, geocomposite, Geoysnthetics clay liner, multiple
layers Geomembrane. Thickness 40 to 100 mill.

Digester work I'm not sure what AWWA has to offer but the AWWA Cal Nevada specs are helpful for potable water
especially not so sure about waste lagoons.

If we had a signed contract we need around 8-10 weeks to mobilize and the project will require at least a month of
decent weather; this area would want to be done by mid October and probably couldn’t start until late May. If you are
bidding design build probably add another 5 weeks for design and submittals approval. Engineering costs as required
may be additional.

Hope this helps.

Thanks

Robert D Emmons

Business Development Manager
Layfield USA, Corp.
+011/425-503-6979

From: Robert Emmons <Robert.Emmons@layfieldgroup.com>
Sent: Monday, June 20, 2022 6:26 PM

To: Evans, Barry

Subject: RE: Floating Membrane Covers

CAUTION: External email. Please do not click on links/attachments unless you know the content is
genuine and safe.

Hi Barry,

| turned this into our estimating and we're getting it scheduled to do a budget estimate but it's a pretty
significant exercise to budget and I'll need about 2 weeks to allow our Estimators time to review and
formulate. The tank cover is probably in the neighborhood of—and the other cover- but
beyond that we’ll need our estimating to dive into to provide a structured response.

Did you still want | work on this?

Robert D. Emmons | Business Development Manager | Layfield USA, Corporation
18417 -72" Ave S Kent, WA 98032
phone: 425-254-1075 | mobile: 425-503-6979 | robert.emmons@®@layfieldgroup.com
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Evans, Barry

From: Darrin Hopper <Darrin@h2flow.com>

Sent: Monday, June 20, 2022 12:51 PM

To: Evans, Barry

Subject: Re: Large diameter tank covers and storage tanks

CALTION: External email. Please do not click on links/attachments unless you know the content is genuine and safe.

20 weeks delivery

Ballpark 45 days per tank erection.

Get Qutlook for Android

From: Evans, Barry

Sent: Monday, June 20, 2022, 12:46 p.m.

To: Darrin Hopper <Darrin@h2flow.com>

Subject: RE: Large diameter tank covers and storage tanks

Great.

Any idea on delivery and installation time?

From: Darrin Hopper <Darrin@h2flow.com>

Sent: Monday, June 20, 2022 12:44 PM

To: Evans, Barry

Subject: Re: Large diameter tank covers and storage tanks

CALITION: External email. Please do not click on links/attachments unless you know the content is genuine and safe.

Yes, this is correct.

Get Qutlook for Android

From: Evans, Barry

Sent: Monday, June 20, 2022 12:38:32 PM

To: Darrin Hopper <Darrin@h2flow.com>

Subject: RE: Large diameter tank covers and storage tanks

Can you clarify what this would cover? Supply and installation of 40m diameter tank including cover? Civil works/tank

foundation not included.

From: Darrin Hopper <Darrin@h2flow.com>

Sent: Monday, June 20, 2022 12:35 PM

To: Evans, Barry

Subject: Re: Large diameter tank covers and storage tanks
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UAUTION: External email. Please do not click on links/attachments unless you know the content is genuine and safe.

Hi Barry,

| and potentially

Based on what | have at hand | would have to say minimum &
Pretty hard to budget.
But like you said, closer than what you have.

Darrin@h2flow.com

Get Qutlook for Android

From: Darrin Hopper

Sent: June 16, 2022 4:03 PM

To: barry.evans

Cc: Jennifer Williams <lennifer@h2flow.com>

Subject: RE: Large diameter tank covers and storage tanks

Hi Barry,

Can you give me the application, ballpark size, what is it being installed on, etc?
The largest we have done to date is a 101" dome but | have seen much bigger.
Let me know a little more,

Thanks,

Darrin Hopper
General Manager
580 Oster Lane, Vaughan, Ontario, Canada L4K 2C1

Tel: (905) 660-0649 x30  Fax: (905) 660-9744  Cell: (416) 454-7809

d

N
&

o

foa

Coorne by and vigh

Juan 1§ - @
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Evans, Earrz

From: Dillon Oodleston <DOccleston@Gregtanacons
Sent: Tuesday, June 21, 2032 1148 AM

To Evans, Bany

Subject: RE: Large tanks

CAUTION: External emall, Please do not click on links/sttachments unless you know the content is genuine and safe,

ooyt get the 220/ Dome to clear without OBC 2020 specifics, and the one replacement tank would end up being
150x38 1o get the 4,70 USG, No price on this yet as it's with Enginsering.

‘i’w& {2} Sludpge Storage Tanks, 105 56, 125 FT x 30 FT, 2.8M USG useable with 2R Freeboard, Design-Supply-instali =
. |+ HST {design of concrete foundation ONLY)L

*EOOES NOT include sarth works, civil, piping, concrete,

Dillon Occleston
{519} 575-6586

ED_014244A_00000220-00071



Section Il - Specific Air Contaminant Source Information Facility ID: ©0829065027
Emissions Unit ID: TMP22364¢

Company Equipment ID: Digestate Storage
Tank

One copy of this section should be filled out for each air contaminant source (emissions unit) covered by this
PTI/PTIO application identified in Section I, Question 5. See the application instructions for additional information.

1. Air Contaminant Source Installation or Modification Schedule - Check all that apply (must be completed regardless of
date of installation or modification):

Initial application for an air contaminant source already installed or under construction. ldentify installation date or the date
construction began (month/year) 10/2012 and the date operation began (month/year) 10/2013

2. SCC Codes - List all Source Classification Code(s) (SCC) that describe the process(es) performed by this air contaminant
source (e.g., 1-02-002-04).

See Facility Profile

3. Emissions Information - The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions may
be found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need further
assistance, contact your District Office/l.ocal Air Agency representative.

- If total potential emissions of HAPs or any Toxic Air Contaminant (as identified in OAC rule 3745-114-01) are greater
than 1 ton/yr, fill in the table for that (those) pollutant(s). For all other pollutants, if “‘Emissions before contrels (max),
Ib/hr” multiplied by 24 hours/day is greater than 10 lbs/day, fill in the table for that pollutant.

- Actual emissions are calculated including add-on control equipment. If you have no add-on control equipment,
“Emissions before controls” will be the same as “Actual emissions”.

- Actual emissions and Requested Allowable should be based on operating 8760 hr/yr unless you are requesting federally
enforceable operating restrictions to limit emissions. If so, calculate emissions based on requested operating restrictions
and describe in your calculations.

- If you use units other than Ibs/hr or ton/yr, specify the units used (e.g., gr/dscf, Ib/ton charged, Ib/MMBtu, tons/12-
months).

- Requested Allowable (ton/yr) is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01 and CAC
rule 3745-77-01.

Pollutant Emissions Actual Actual Requested Requested
before controls emissions emissions Allowable Allowable
{max)* (Ib/hr) {lb/hr) (tonlyear) {Ib/hr) (tonlyear)
Particulate emissions 0 0 0 o o

(PE/PM) (formerly
particulate matter, PM)

PM # 10 microns in 0 0 0 0 0
diameter (PE/PM10)
PM # 2.5 microns in 0 0 0 0 0
diameter (PE/PM2.5)
Sulfur dioxide (502) 0 0 0 o o
Nitrogen oxides (NOx) 0 0 0 0 0
Carbon monoxide (CO) 0 0 0 0 0
Organic compounds (0OC) 4,26 0 0 4.26 18.6
Volatile organic 4.26 0 0 4.26 18.6
compounds (VOC)
Lead (Pb) 0 0 0 0 0
Total Hazardous Air 0 0 0 0 0
Pollutants (HAPs)

Dovetail Energy, LLC - 0829065027 Page 1 PTI/PTIO Application - A0072006
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|Highest single HAP ‘O 0 0 O O

Hazardous Air Pollutants (HAPs):

See Facility Profile

Pollutant Emissions Actual Actual Requested Requested
before controls emissions emissions Allowable Allowable
{max)* (Ib/hr) {ib/hr) {tonlyear) {ib/hr) (tonlyear)
Hydrogen Sulfide (see 0.013 0 0 0.013 0.06
Modification)
Ammonia 0.003 0 0 €.003 .02
Greenhouse Gas Pollutants:
Pollutant Emissions Actual Actual Requested Requested CO2e
before emissions emissions Allowable Allowable (ton/year)
controls {Ib/hr) {ton/year) (ib/hr) {ton/year)
(max)* (Ib/hr)
Methane 23.1 0 0 23.1 101 2,121
4. Best Available Technology (BAT) - For each pollutant for which the Requested Allowable in the above table exceeds 10
tons per year, BAT, as defined in OAC 3745-31-01, is required. Describe what has been selected as BAT and the basis for
the selection:
See Best Available Technology Evaluation document prepared by Azura Assoclates
International Inc. and attached to this application.
5. Control Equipment - Does this air contaminant source employ emissions control equipment?

6. Process Flow Diagram - Attach a Process Flow Diagram to this application for this air contaminant source. See the

application instructions for additional information.

Process Flow Diagrams:

Dovetail Energy, LLC - 0829065027

Attachment | Attachment | Description | EAC Form Public Trade Secret | Trade Secret| Event Date
Type Type Document Document | Justification
802720 PFD for Process X
digestate |flow
storage diagram
tank

Modeling information: (Note: items in bold in Tables 7-A and/or 7-B, as applicable, are required even if the tables do
not otherwise need to be completed. If applicable, all information is required An air quality modeling analysis is
required for PTls and PTIOs for new installations or modifications, as defined in OAC rule 3745-31-01, where either the
increase of toxic air contaminants from any air contaminant source or the increase of any other pollutant for all air
contaminant sources combined exceed a threshold listed below. This analysis is to assure that the impact from the
requested project will not exceed Ohio's Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable
Ground Level Concentrations (MAGLC) for toxic air contaminants. (See Ohio EPA, DAPC's Engineering Guide #69 for more
information.) Permit requests that would have unacceptable impacts cannot be approved as proposed. See the line-by-line
PTI/PTIO instructions for additional information.

See Facility Profile

Request for Federally Enforceable Limits - As part of this permit application, do you wish to propose voluntary restrictions
to limit emissions in order to avoid specific requirements listed below, (i.e., are you requesting federally enforceable limits to
obtain synthetic minor status)?

No

Continuous Emissions Monitoring - Does this air contaminant source utilize any continuous emissions monitoring (CEM)
equipment for indicating or demonstrating compliance? This does not include continuous parametric monitoring systems.
See Facility Profile

Page 2 PTI/PTIO Application - A0072006
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10. EAC Forms - The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air

contaminant source. At least one complete EAC form must be submitted for each air contaminant source for the application
to be considered complete. Refer to the list attached to the application instructions. Please indicate which EAC form
corresponds to this air contaminant source.

Process Flow Diagrams:

Attachment | Attachment | Description | EAC Form Public Trade Secret | Trade Secret| Event Date
ID Type Type Document Document | Justification
802721 EAC for EAC 3100 X
digestate Process
storage operation
tank

Dovetail Energy, LLC - 0829065027

Page 3

PTI/PTIO Application - AO072006
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FOR OHIO EPA USE
FACILITY ID:

EU ID:

PTl#:

EMISSIONS ACTIVITY CATEGORY FORM

GENERAL PROCESS OPERATION

This form is to be completed for each process operation when there is no specific emissions activity

category (EAC) form applicable. If there is more than one end product for this process, copy and complete
this form for each additional product (see instructions). Several State/Federal regulations which may apply
fo process operations are listed in the instructions. Note that there may be other regulations which apply to
this emissions unit which are not included in this list.

1. Reason this form is being submitted (Check one)

New Permit  [[] Renewal or Modification of Air Permit Number(s) (e.g. P001)

2. Maximum Operating Schedule:

24 hours per day ;

365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than

maximum? See instructions for examples.

3. End product of this process:

Stable anaerobic digestate ready for approved land application

4. Hourly production rates (indicate appropriate units). Please see the instructions for clarification of
“‘Maximum” and “Average” for new versus existing operations:

Hourly Rate Units (e.g., widgets)
Average production 10,000 gallons/day
Maximum production 50,000 gallons/day
5. Annual production rates (indicate appropriate units) Please see the instructions for clarification of

“‘Maximum” and “Actual” for new versus existing operations:

Annual

Rate

Units (e.g., widgets)

Actual production

3.65 million

gallons of digestate

Maximum production

18.25 million

gallons of digestate

EPA FORM 3100 — REV2005

1of 2
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6. Type of operation (please check one):

X Continuous

[] Batch (please complete items below)

Minimum cycle* time (minutes):

Minimum time between cycles (minutes):

Maximum number of cycles per daily 24 hour period:
(Note: include cycle time and set up/clean up time.)

*"Cycle” refers to the time the equipment is in operation.

7. Materials used in process at maximum hourly production rate (add rows/pages as needed):
Material Physical State at Standard Principle Use Amount**
Conditions
Digestate liguid land applcation 10-50,000 gpd

** Please indicate the amount and rate (e.g., Ibs/hr, gallons/hr, Ibs/cycle, etc.).

8. Please provide a narrative description of the process below (e.g., coating of metal parts using high
VOC content coatings for the manufacture of widgets; emissions controlled by thermal oxidizer...):

The existing anaerobic digester (P001) is dosed with feedstock (a blend of hog manure and food
waste) for digestion. Biogas (primarily methane and CO2) is produced from the anaerobic reaction
and is captured and burned as fuel in a power-producing internal cimbustion engine (B001) or flared.

Effluent from the anaerobic digester (stable digestate) is pumped through an underground pipe to the
5.4 million gallon open surface, in-ground storage tank and enters the tank below the surface of the
materials. When approved for land applicatipon, digestate is removed from the tank with a high-
capacity Nuhn hydraulic pump.

EPA FORM 3100 — REV2005
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